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SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an antireflection film and a polarizing plate suitable for 
mass production and having a high refractive index layer which has an extremely high refractive 
index and which is excellent in transparency, physical strength (wear resistance or the like) and 
weather resistance (light resistance and wet heat resistance), and to provide an image display 
device in which reflection is prevented by a proper means using the aforementioned plate. 
SOLUTION: The antireflection film and polarizing plate are produced by laminating high 
refractive index layers which contains 5 to 65 vol.% of inorganic fine particles having 1 to 200 
nm average particle diameter and having a core/ shell structure and 35 to 95 vol.% of an organic 
compound polymer and which has 1.65 to 2.40 refractive index, and low refractive index layers 
having 1.30 to 1.55 refractive index. The polarizing plate is used for the image display device. 
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&S:fcJ;tfy y$S##4bv\, T-^^l±Sii, fi© 

T =^->tt* t * y v - © ±M 1 fclSIrt- 5 iiJgSf 
-co-, -o-, ry-v^S, 

|fi&#^rilS£"*-5 C t #*J4 U\ %ffiftjttt\ -CO 

_ n -o-, -s-, mMw^\ yvn^ jjgfHM 

m <9 £ Lift i *r*i-5 3 # y v-tf* 6 £ k #8* L 

©«£», 2 75S9 6fift%T?*>5Ci:^»*L<» 4 
7^5 9 4 **%-C & S r. i tf* § L < , 6 755 9 

2 fi'»% t? & 5 C tf s :£ % U \ M <9 M L W£l±, 

tpoasawntsr^i-siift 5 « u*4fc©*te-tt, 4 755 9 

8li%t?fo5^t»*L<, 6 7559 6 

5 £ & ** $ L< < 8 755 9 4 lt%tfc 5 £ 2: 

[00 3 0] # y 5 51 Lltft, T=*>tt* 

***<i-s«***i-s. fc*>\ 7?7S, itry 41 
[0 0 3 1 ] 75;l* fc(iE»T 9 ASfcfti- 

m&m*ftvxwmkLx, zMxm 

■g- S * 6 C i: U \ T 5 / ** fctt HUT 



#12001-166104 
12 

mm T/w^/v*-e*>5 fc l 

< , snas^a* 1 755 1 2 ©T/v^/vSr-feS c t # 

»iL<, 1 755 6 (DT^^Xh 5 r. 

(±, ^7^f F-f^ytfeS-^W* u\ 75/SS 
-CO-, -NH-, -o-, 7/^^y 

7 £4 7cf±E»T t? ASSrfl "9 £ LWiL* 
<%t2Wr&. ^©ffl-o-ii, 0. 0 6 755 3 2a»%^fo5 
CtiW4b<v 0. 0 87553 0ll%t&5Ci:^ 
§P 5 trif*t<, 0. 1755 2 8M*%l?fc6C.td5* 

[0 0 3 2] ^-y^ym^ir6m*)MLmLXi^ 
Blfcdfy-v-flDiiltSrlS^i-ajilSXtt, -co-, 

_o-, T/v*wm, 7'j-yys, sait/r.ixe.© 

tf#-^, ^©tJ-o-ii, 2 7559 8fiS%tffc5^ta 5 & 
*L<, 4 7559 6WWe*>«^i:**feK*f4U 
<, 6 755 9 4m*%T'fc5Ct^fttff4UV\ 
[0 0 3 3] SMRbXV^T^^ttSSr^S^y^ 

7555 0M*%©@Ht > fc5-t^S L 4b<, 5 7554 
oafi%ro®ffl-Cfc5-£#£f4L<s 1 0 7553 0M 
*%T?*>Sr4:^*t>»*U\ 4*:, T$/K4/ii± 
KSfcT ^ =. ASSr^fi i"5*y v-f±, ^»4>t?^ 

\z.mr*VmWti. 3 755 3 3 Mft%T*fc?) C fc 

lv\ sows *rai**fcr±ifc#i*fc, fi^sjsic±o 
-c^y v-sr^i-'titf, s©^*mii-3.^bo^y^ 

[0 0 34] 7 t 3&£Xf7 
5 / S4 fc \3.mW =• -7 A*Sr*-t 5*7 -r-firU 
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<DT=:tyttS£W-f-5^/^-i:L.-CI4, KAYAM 
AR PM-2K PM-2 (B*ttJI («) SD > A 
ntox MS-6 0, MS-2N, MS-NH4 (P 
*?W^iJ (ttO ») s 7P = y^M-5 000, M- 
6000, m- 8 o o o i/ y — X (jKffi^it^Ift 
(**) $0 x t** 3- h # 2 o o o -y y - x (*p^# 

it^T.m m M) , =a-7nyT^7GX-8 28 
9 (Jg-iUUai («) ») > NKx^r/VCB-1, 
A-SA (fWft*33l AR-100, 
MR -100, MR -200 (*Afc*I» «*) «) 
ftir#*>tf6>*t5. $f4L<fflVNfc^6rUl5CT 

TfiDMAA (*RWIMS*I* (*) W > DMAE 
A, DMA P AA (HA («Q 9Q . ^V^-QA 
(«0 It) , =^-7pyf^7C-16 1 

5 (M-xmm <m m #y-* 
[oo3 5] jts^acjciij^y^-sr^-t-s* 

-ft if) Sr*tr*ft*taWil**Jil-Ml*^. «w# 
3*3 ^ t let >9 awti-* c t #-e* So ftM^tttffi 

[0036] ytm£&tmmztmm&mtm*/ 
Xj 6 — o**) r^yv- 

K /plll'^ila-^ 7?!)V-hf» 
7Mvy^!J3-;vo (y^) 7^ y/v^v^^x/v 
gg ; pjif i/yyya-;^ (^^) 7^!JV-F> 
itzfuVUy?)) a-A'S? 7^ywh> *y 

t>yy!J3-/v^ (;**) 7^!)y-hf®^yt^ 

•>7^vy^'!) 3-/vo *) y /w^^^x 
-Mi ; ^v*3Li; *y h-/Vv? (y *) 7? y 
©#«T/va-/V© (^*) T^y/HtS^^A'S; 
2, 2-fcT* {4- (7* y t3 d r"> • v 5 ^ h^fy) 7^ 
-/>} yp/^y, 2, 2-teT* {4- (T^yn3r->- 
#y T-p/tf^i/) 71=^1 yp/^yfcxf yyt^f- 
i/F$>-5^(i7 s i3t°wy-^-^v/F#iPt)© (;**) 77 
y/^v^TvMS ; ^£*(f3~ fc#T**S. S&K 

7^yy-M, #y^r/v (/^) 7^yy-M 

<5 Q 
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[0 0 3 7] ft^t?%, #ffiT/Va-/Vi(7i^)T^ y 

#^jr.3fl£LLe5(^)77 y P^/v^v'S?r-t-5 

/P7°P/^y by (^^)T^y v-K hyy^-n-/V3i 
?V hy (^)77 y-^-K 1. 2, 4-v-^n^. 

^■fyfh7(^^)7^yy-h> ^y^^y-to— 

j^ijy-K ^y^my^y HVMJW^)7^!) 

u-t-, a?) -<y^rcy^y h-/vny77y v- 
K (v?) ^y^y^y h— iv-r<v$T9 y v— K 
(vO ^<y^3cy^y F-/vrh7^^) 77 yy- 
K (v 5 ) -^y^^y^y h-;v^3ff- (^7) 77 y 
(. y^^y *y h y 77 V V, 

[oo38] #tie ; ey^-(±> ~as^-h?rffffl t-c 

j/yj, ^yy7i/yl, 5 t y-co^yy^/v^ 
yy*;x— a-7 5n i f'yAxxf/K Th7^f^ 
^ ^ 7 A^e j f-/V7 r >f K*3 X t^h yS^* s 

*-ftai (») 8®KAYACURE (DETX-S, B 
P-100, BDMK, CTX, BMS, 2 — E AQ, 
ABQ, CPTX, EPD, ITX, QTX, BTC, 
MCAftif) > B*^W^f- (*) m^/V^f^zL 
7 (6 5 1, 1 84, 5 00, 9 0 7, 3 6 9, 1 1 7 
3, 2 9 5 9, 4 2 6 5, 4 2 6 3ftif) , 
aSWEsacuie (KIP 10 OF, KB 1 , EB 
3, BP, X33, KT04 6, KT37, KIP15 

o, tzt) m&mfbinz. 
[0039] wtc, mmmtoytyv-x^^temft 

tt, *«fuv^bSffi (P. 15 9, 3MfA ; «*- 
at, *ffBf ; (*) S«'f*#fe^, 19 9 1 ¥3Mt) I- 

(6 5 1, 1 84, 9 0 7) *a«Sttf btlZ, 
te^Jfi, ^-tH^/^-l o oMg&t^LT, o. l 
~ 1 5 MS&CDftHTyWB-f * - 1 t < . i "9 
iL<tti~io fi*»<o|fiH-e*> 5. *M^M*MBK 

LT, n-7*W5y, hyrc^/VT^^, hy-n 
tt, g^tm (*) S©KAYACURE (DMB I , 
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EPA) Kt'&mfbhZc 

[0040] 1 5 w/o«t© 

ifoSo 

[0041] 1 5wm%mci-6^mt v 
?myyy°, ^wjmyy-f, mM&fc&yy-f. >r\ 

Xfymftmm^*tl5%mLX^5T~*yB&Z% 
1-5^y^- ©fij-a-fi, 3 5 7559 5$«%T*fc3„ »• 
* L < f± 4 0 755 9 0 E t »* t < f± 4 5 755 

8 0fMl%T?;fc-5o 

[0 0 4 2] fi£^fc.£tJ^£J£fcttffl1-3#S£- 

*=.i7i»|g*5$,5 0 T-fe >l©Ml:ft> 2, 2 

1 - 1 Yu^i/i^tf-f^y^—Astr hv, 1-fc 

4 _y^ / v^_2-^/v7*y y^DWi/yfe 

.fctf 2 -^Vi^/V- 2 -v>7 fvVT 5 7-1- (4 

>\ 2, 4-^nn^/7i;y, 4, 4-^70 
*^X5„ *^7>f y^v'KSOW^tt, 2, 4, 6- 

h y 7 s ?-A"<y-/'i >^yy =.~>vy± x y a ytt~y F 

[0 04 3] miRrofi^H^JSrttffl <fc «£ V\, fi£ 
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7551 oaa%©«6fflt?*>5-t^*L.v\ jts-a-s 
#0 SriPl^b-c, (*fc»±^-y =j"^-) 

5 7559 5#:^%T?$>?>o t< (44 07559 0ft» 
%, Btc£f * t < (4 4 5 755 8 0 {£H%T?*>5„ 
[00 44] t&m9r*M&i.lfi ti PB$r&mi B 3 1±, 
ifiJBJJf*« (1) (Xi±*a5f*S) ©BriB«*H-e*) 
So H3©*B*f*S (l) o±«l-1BBJr*Ji* , *> 

j: 5 it % «HW*Ji (i) i±> m.»*<* wmm 

(11) wpflic^y-^- (12) *S5StS$*T/-CV»5« 
-e*>S. SGBJWi (1) rt-e^ ¥^SfS^1755 2 
0 0tim©««^ (ID d s (H3-et±3fl) 
I4oT^5. (ID OlBfc, * 

Wk-^«J^Pj*S*y^- (12) ^^$tlTV^S„ 
W«ft^^^*S^y^- (12) ISSLT^ST 

ffl*r*tt, 1- 65 755 2. 40Tr&S^t L 
\\ JBW*i±, I- 7 07552. 2 O-CfcSr 

LVN„ ^BJf*Ji©HJf*f±, 1 • 6 5 755 1 . 
8 5 U\ 1. 6 5755.1. 7 5f& 

#fe*t«4>*S«*il!i«o«Mto6»£)*»*-i:« s '^* 

So *JB*T*J1, StJ ^ ^Ja^lT'*S©S§t±^ 5nm755 
2 0 0nmtM:.H 5 if4t<> 10nm7551 5 0 
nm-Cfc5rH^f)l:«L<- 3 0nm7551 0 0 

Jf$|0^/fX|i, 5%gi(Tt?&SCt^*L<, 3 

%srre*> s r t # & e> tff * u < > i %ktt*> s c 

It, J I S K 5 4 0 0 

IX, 2HJy.J:t$>Sr.t^S?.l:.S 1 

[0 04 5] [ffiffijT*S©««^] JSMWi^o 
T-^feSJt, 0. 5 7552 0 0 nmt'&So St^^il 
fctt^lKL^lOU, 2 0 0 nm«t5 ttfcSL 
jP± CSo WSiSfi, 1 755 1 0 0 n m-T? 
fc5rirW*K, 3 7557 OnmffcS^ii^b 
tC»$L<, 57554 0 nmC0HHT-fcSCi:^*t)^ 
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fc) S5#ff*U\ fM$«KH4±, *A«-e*>5rt 

rt^W*tV\ ^JgS^ t Ltfi, Na, K, Mg, 
Ca, Ba, Al, Zn, Fe, Cu, Ti, Sn, I 
n, W, Y, Sb, Mn, Ga s V, Nb, Ta, A 
g , Si, B , Bi, Mo, Ce, Cd, Be, P b & 
J:tWiiW*L<. Al, Sn, Fe, In, Ti, 
Zn, Zr3SJ:tfS i#£fefc#*U\, tffc, S i j8« 
ffiu^. -^«±©&««r&i?«*fls£*J«rffl^-c 10 

[0 046] [fiffl^ao^WK^M©***^] 

©K*fB5lkJl©±fl!l#Sffi"C& ►) , TfiiJ{-B^**S* 

(2) iui«g«i»i^ (21) (ommimm^m 

(2 3) ^JfM§^TV^<, fiBJf** (2) ft, £fc 
(2 2) £5-5 omfi%©*T?^tf 0 tfy 
(2 2) ii, SSW^' (2 1) **#UTV^5 
tMF-M©2Ht (2 3) Sr^B*L-CV^*V\ B4I^ 20 
i"J:5l^ ^noSKt (2 3) 14, (2 2) 

tmmWft? (2 1) fr.J:. ^MCO^ (HPTtt* 
ZbiWULW fiJBJf*ao^Kl*t4» 1~5 0 
9 , 0*L<ii3~4 5^% 1 JEfcfr* t 
<f±5~3 5f*29l%-e*>5. 3!Bt*«r*10**Si:, « 

tas© (*£msL£*-f, fgjaff*s©^at-raa* 

t5. «t»*SB*^^W-5wi:^J:9, ffiJSiJr*Jf© 
#LT, SSi©JB0f*r± 1 • 0 0t?&6„ ^©fcfc, IS 

aa) 

[0 0 5 0] 5$*, R\ R S *3it/R 6 (±, 
SEiC, JSUMFHfctf 1 75^ 1 0 OTA-^i, K*If^ 
fctf* 6 7531 1 0 ©T V £*DS^*as 2 1 0 

roT/ V^-./vS, K*^» 5 2 7!>^1 0©T/V^=/V 
£*fcH$i*ISffl»:i& s 7 7535 1 0 C77;^/Ht'ifc 

9, R 2 , r\ R\ R'fc.fctfR'tt. Jtn^WWt £ 
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♦Ji*iBiC||*»*i.fcBlP tH*tT, ilf*i©*ffi 
fcJ5ft;W* Lie < VNfl|jtas*>6. 

[0047] [fi®ST*s©^ y ■*•-] 04 tc^-r^t 

bvHftBJr*JiT?fi, ffiJBSr*«tt> 5 75S5oa»% 

t , m m <*>*» asm as tnss ©«^ 

5 £ t ft < teffi#T*Jf ©SStS^lt^-r? § 6 4 5 HHMM" 
3 0 #y-7-©ftf±, teffl$r*»©£*©l 0 75S5 0 

L < , JEfc#* t < tt 1 0 7535 4 0 «* 
%, Kill 0 7535 3 0 fi*%T**>5. *° y 

-^fiaWMft^SrftS-fSfcJbiiii, (D 

(2) Siftt«©^y^-J:LT, #y •<?•-&*& 
flH-6£i#fr*LV\, (l) o*BnftaBWtH#** 
(2) ©/^>y-jKy^--efe5-i: 
jij}SU\ (2) ffiBJr*Ji©fc** 

M^»Sa£J:D»JiW-6i4:*&*bV^ 
(l) (2) fc»*G*>*-C, HJS-f-S-t^^L 
v\ (1) mm^M^XXf (2) /M y^-liov>"C, 

[0 04 8] ( 1 ) *S^a *ffl«i 

a© £ 5 ftfeaw*ffi^at , * y/y y^w*«ffli- 
mifcirz C fc tv\ * y^y V^iJi b-Ctt, * 

suvy^y*?/!) v^ijSr, tibs; a a) 
db) -e^-to 

[0 04 9] 

[ftl] 

(lb) 

R5 

R80-^i— R 6 
OR' 

It, ^*JB^*« S 1 6 ©T/V^r/V** fctt**^ 
»^2 75M6©Tv'/VST?&6o ft (la) &£TfH 
(I b) ii*JV>T, R 1 , R 5 *3<tr/R 6 t4, T/v^;v 
S, TV— T/V-i r =-/VS'*ifciiT7/l' :J r^X"C& 
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fiT ;v&=.;vm-?bZ>Zb&% t# *U\, 7 A"** TA^A-Sti, ***** LTWtfc J: 

X, /MiyyjR^, 7^t^f->I 7^yp-f/v v\> -fi*g£-tt, S (I a) tS (lb) OR 1 , R * 

A #>m?*f/K ->7A 4yis71—btsl:XfTA' s^f V >?ffl&, TIES (Ha) 

^k/v*;v*=./vS tf^/l^/V^/V) joitF (lib) -C*-fo 

5 0 [0 0 5 2] 

[0 0 5 1] * (I a) fcitfS (lb) K*JV^X, R 10 [ft 2] 
\ r\ R\ R'SSiVR'tt, 7/V^r/Htfc5^i * 

(Ila) a&) 

L 1_ 0 _CO-C=CH 2 l2_o-CO-C=CH 2 

n iH 0 -6i-OR« A" R«0-4l-H«- R 15 

OR13 OR17 

[ o o 5 3 ] St, R n *s it>*R 15 tt, *;fc«xlW: *v->7 P^vvV) ^TvV h y * h*v->7 A 3 - 

fc, ttt* ^/W-efc 9 > R 6 tt> ^«J3RTSc (3,4 -aiif * Vi/7 P-*i//V) :x^,V HJ * h * 

oo7**a«, mmmvejbmi o© T-r^y^^^ptvvh^ h* 

7 y -/v*. 2 1 o ©7;v^=/H> 20 ^7^, y~^?!)N a*** tvv h y * b 

2 0©T/w*=/V**fctt«*W^ *ff?A Y-7?;7p^h!)> ^'^V, 

ftis 7 ^iooT7/v^S-e*>9x r 12 % r'\ R 7 -T§y^ntWhy^h^^>7^ y-tfr*? 

14 , r" &£.T1R 1S tt, JSHWR**** b 7*n tVV b 'J 7 b *i^/7^ 7 -7 Y-?v \£ 

17556©TA'*A'X*fcttiSi*W : J««»2»S6©T A' b !> ^ b * S'f? V. N-0- (7^^) -7 

^vSTfc!), L'*5J;^L 2 iir«©^S^fc5„ S -75/7ot>hy^^v'7yfcJ;W->7y 

(lib) fc*8V^T, R 16 li,S(Ia) *3,fctf5S (I if/WM)xFm7^m 

b) OR 1 . R 5 &£^R 6 tM«©*il«:*i-5. S [0 0 5 5] S (lb) ^^tl5i/7y*5'7!) ^ 

(Ila) S (lib) R 12 , R 13 . R" , R" M<DW\aX i? 7x-Wf 

£J:tfR 13 tt, a (I a) teXXtt (lb) OR 2 , A^ F*^/5^ y^^xR-7-77^ 7* 

r\ r\ R'*5it>*R 8 R*©£***1-6. S (II 30 xvV^TVV^b^i/yA v-^y^/v^^T* 

a) S (lib) fc*iV^"C, L l *5ir/L 2 (±, T/V^^^ oWf/Vi?i Mv^A y-^JJ5/S?A'**'> 

il?fe5:i»*K, R#«flfc!JS 17551 0O7 7d Wf/V^ h^>->7y, 7-^yi/iM^* 

17556©TA-*uy£Tfc5rfc#ft%#£U\ Wf^Ri'^^y, v^A-AT-fe b^S/ 

[0 0 54] S (I a) ?A y -?* f pAV**^* V* 

tfArbV* b*^>7A ^7;vF!ii ^9 A 7 -T7 y n Av^vtV tVi^yvv-A^ 

V*i/i/7>. tT-frbV 7 7 1-^7^ 7 ~777 y P-f/V^^otf/v^^ 

y N rc^hy^ v^-'yi/^y. ^/vbV^b*yy ,vy^;w^v^yyyy, y-*A'i>y°V7°v£fr* 
yy s tr-/vhu y Y^yyyy. t-nsVy^V^i/ 40 f-/vi?^ Y^y^yy, T-^v*7F7pWf;v 

h y 7-fe h If^/V- h y >» b i 5 ^- b t-7?;7p fcVM f-zVv 5 ^ h * 

*'>a:V*S/^9^ 7x=A'M)^h^? , A '7 ^7^ t -75/7d Wf^xh3r^7 

x^/VhUxh^^y, 7^vFy7thm7 V, /7;vt^/v-;^ b^-^v/7yioJ;t>V^t^./v 

P % 7pfcVvhy^h^i/v / 7>', y-^anynf/Vh [ 0 0 5 6 ] ^rttcr.fi^Sr*-75 7 - 77 !) D>f 

y7t^v">7y, 3, 3, 3-hy7;^o7nf /V^^PtW^^v 5 ^ hm7^7-7?y 

,V h y y h^i/^yy, 7-7'y v-^/V^-^rv'T'p tVV o ^/V^V7°a tf/V^ ^/V-^ h ^y-yy V, 7-^ 

hy^ h*^^9^ y-^y-y-^/v^-yy'uif/vb 99 V u^?v^y-fu t>^f/v^^ ^^777 

^PtWby p« Y^y'yyy, 8- (3, 4-^*° 50 77 ^^/nf^/v^^ h^y 7 y*5J:Wf^^ 
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;v^\-^"y^y>i>mt.h<, lib) X^ZivZ 

y x y —TV V n^;V^-3f-->7°n tVV^^^i?^ h^f 
i/y >\ 7 * ? y P-f /V;^ v'T'n £71^ f;Vi/^ 

[0 0 5 7] -SiggU:©* y ^ y y^lJSrflfffl UTfc 
±V\ A(Ia) &£TM (I b) x*7F£hZ>i/yy* 

v^x%iv\ i\k<Di/y>J}y7°V yym\~\Zs JrfrVtr io 
4 ^©T/v^f/V^^x/i' (®k ^/vh-Jr-f ^fvK * 

^ -Y 1 i - 7" n t°/K ^"/V FNtn- T'^/K ^ h 
Wise c-^/K t/Vh^it-^f/V) 43 X 

ffi#yar±> «»*fc^©#»#>i^ ^j/^yy^M 
x., ^.?S^<b 6 o°C4X'©fi«-C\ l^Wb 10BJB 

SMIifrtSfcft, fcttfflfc (M> ffiftK, Xlfc. «ik 

At, */>Fwt, y^», m 20 

fttb©:!fi (M, &JR&> Ty^-V&m 

[0 0 5 8] (2) /W^y- 

/My^-#y ^-f±v »fp^is***fci±#y^— r 

£ fefcff* LV\ I/^-tf y ■v-tt** LTV^S r 

[0059] zvj±.<D^3-uy&sfmfa&%%i-5*; 
©i/r/v (M, xfvy^Un-yv-; (y*) y 

v— k 1, 4-^p^y-y'v ; T^y ^— k --^ 

h— /v-rhy (^^) T^yv-K 
HJ^!1 h-^h!) (7 i ^) T^yi^-h, hy^^n 40 
_;V7»n/-?>- h y (y^) 7^!IV-h, hy^P- 

;vx^yn) (^^) r^yy-K v^y^y^y 

_;V^.dfH)- (pifr) 7^!)V-h, 1, 2, 

iiv-K #y^*r/v#y7^y 1-—K tr~/w<y 

r/K 1, =*-9W) , fc*~/v* 50 
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(M v tj-vyM^TP y /v-T? k) ^iu^^ y A- 

*©K&£ J: 9 , SKfltflfitSvM ^-I^A 

i^^i/Ss T^yv'ys, t^tyyyi> t/v 

ft KS, */V/J?-/vS> t K7v : yS> •%;v£3r f y}V 

s/w/^yi, mn&yo, yr/Ttvy-bmm 

[0 0 6 0] *5§M(r.^v^-c^St}4> ifE-fk 
d^«[^y ^-Sr» L, iSBlff^g©*#i IRW 

^•SJSi-i 9 V^-jK y ^-3rJ&Si-5»£\ ^* 

«SiS s 1 5 tm%UTco%m% l Tm&ir?> z t urns, t 

5 0 94U<tt, IMHt«!J J 6#a%£JlTO#H»-e* 
/•^-©aifllRJS, Xii, fi^RJSlciOJKrfli-SCfc 

ft* L < rObKjllE^ 2 fl2H%EHT-e*>5. ^*lftftSr 
1 5fta%eiT!c-f-5^&tLTr±, (2*JtS^J 

7 9fti%> ^*«ft^ 2 1 zm<DM,&xwm 

/<-^) t'Sct-efeSo fiHJff*S©^«t', '>ft 
c*y-7- (M, jHy t*=/V7/V3-/K jjfy^^jL 
fyy, jKy pi^/v^^^ y #y/^/VT^y 

^ N =hPt^P-^, TKy^^r/V, T/v^Ftfls) 

[00 6 1] [ffiJB9f*fl] <Sia5f*Jii4. ±IH©*« 
*5 it7^y tt^-IBlClKlllftfflSlft*' 

1. 3 0 751E1. 5 5T&5- i*S&iL<, 1. 3 5 
7551. 5 0-e&5£fcas£e>tatF*U\> ffifflJf*! 
©jRJ¥f±, 3 0 nmM2 0 0 nmt'fcSr t 
< N 50nmMl 50nmffc5CH^^W*L 
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< v eOnmMUOnmffeS't^ftKL 

T?*Sii#*t.»*U\ jgJB#f*Jf©M±, J I 
S K 5 4 0 0 \t& 5 D««SKit, Hg;±.T'fe5 r. 
t j^jff* L < , 2 HEt±t?*>-5 C £ # § 6 L < , 
3 HSLkTffc 5 - k U\ 
[0 0 6 2] [»W£*WH SWBJhJK* C RTBfS 

Xiis -fy y^f-y V 7 -f ;w»£fflVN5 c k $W~£ uv\ 
:/7*^y^7^/W>©$1^©Mt;.{±, ir/vn— *x.;* 

— 7" ci t°^-- ;Hr/H3 — y/Pt/ni-^, 
tf^-^/v-fe/Vo— .=. h Pir/va — 

(#k JK'J xf wyf V— K tfy 

*w-K #y-l, f-y^^-wyr 

4-v J #/VJtf3 : K #!)7fvyfl/ 2i 

y y tfyzL^uy, 3Ky y^/v^^x^) , *?yx/v* 
^ ^y^x/v^/v*^ tfyry^-K 7Ky^-T 

/W 5 K, t°V / ffr* $>Ws- his it?*y x:-r 

/w^rby*!^*iH5. hyr-fer^/nr/vo-^, 

— d?*— k dfijif wvfi/7?Whi3J:Wyx 

©f± h y T-fe^-zv-fe/v-n— ^-Cfc5„ 

[0 0 6 3] #3g9m±, y/w<yh*t^ h&i-J; 3 

9 , Wife Stilt h y 7tf^t/H3 L < , h 

y Tir 9vvi?/v n &tMI8mK&# L fcjgw ( K— 

<fflV^tv5*»K(i, ftJMmfcS*3~l 2 0x- 
r/K ft*JK ; HbS t 3~12©^hy> &*JiK^## 3 
~ 1 2 ©^T/vfeJ^il^iW i ~ 7 Oap^ 

-o-, -co-feitf-coo-) ©v^ t. 

5^<b^^5o 5*SSRli, T/i^-zHfekSBKoJ: 
^^©t^S^u-ci^-ctivx, r*g«±.©tii 
S*#1-3#»8Hfc©*£\ ^©^fgJSMli, vvfft 

[0 0 6 4] *3PJm±, ItttUfc K— ^SrJSWC 2JP 
^±©«®^'7^/v.Mt;1-^<> yMyF^xhft 

© K-7°(±, B^**s 1 0~4 0%i45i5 ■ 
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[0 0 6 5] ^fc© K-7&«BEi-5*£\ £##©£ 

**v*ix«Bt **TStl b 7 w fv^\m LX 

fci<, M^.tf#PSBg6 1-1 5 8 4 1 4#, #M¥l 

- 1 2 2 4 1 9#, 1-1 9 8 2 8 5-§\ £2f 

ltWlto*ife!Wfc6'C# S. 2oojtIfpi»6K 

- 7° SriBBi-t- 5 r. t «t o T t> 7 >f /v A-fk-T 5 n i: T? % 
j;< > 0IJXLff#^Hg6 0-2 7 5 6 2#, #HBS6 1- 
9 4 7 2 4-^\ #HBg6 1-94 7 24 5-§\ #MBg6 
1-1 04 8 1 3^ tirHB36 1- 1 5 84 1 3-§-, # 

- i 3 4 9 3 3-§\ lClE«©*^-CHJi-e^ 5„ 
»PBS5 6- 1 6 2 6 1 7#t3B«©attS k— 

[0 0 6 6] ^VM±*7t2fiO^S£P^fflV^-C, »— © 

2 0 2 3 5*K!Eft£;ftTV^:61fcT?fo3o K 
-7 p (±^-©^-Ct.±V^L, H*5 K-7 p -T?tJ:<# 
fclR***tftV\ *J!c©Jils»tlSr»fc*5fc»{^ * 

SSRJi, ffW&Jt*, rv^w 
•> 3 yl, uvfRiRii, 

[0 0 6 7] ^ft^S Lit b y T-fe^/Hr/VP 7 >f 
/W^ff* L < fflv^5 C k flS-CS 2>„ ®PJS:»#:©SIJ¥ 
t±l~300(imijSj;< > »*L<B3 0-1 5 0 ju 
m, ^it^4L<l±5 0~1 2 0 jumt?fcSo 
*©7fcjtifi*t±, 8 0 %jy.±.-efeS i k L < , 8 

6 %£i±t»ab5 r. i ^ $ h lv\ SPJ^ft:©^ 
-fX{42. 0%6tTtfc5tWWft< 1 1. 0%£t 

mar t * $ b lw mmnwfcvmft^ 

t± y 1. 4 7551. 7T?*>5-iaW*U\ 
[00 6 8] 3tfi^H*6SJtt. #ff8^7 ^~ 100« 
£S5ir#L-C, 0. 17551 5**a5©f6Ht?ftffli-S 
CtaW*t<, 175S1 0**lH5©<6HT?ttffl-t-SC 

*W\ /N-K3- hSlt(4, ^5«fflSr»t5C.t^ 
»*LV\ S5«^tt^-K3-ha©iSS*Si< # 
■g-fB^y ^-©WkiR^^Wi^SM^feSo *«^Ji 

l-c», mwm^tcmmw&.^m^^k 
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itr*tt-5o %mwm<Dm\az. yyyy/vBi-y^/v 
ry y v- M*y?- . i/y=>-yffim. ^y*^ 
>\ ^y*-#^-h, 77 y/n-^fwya^y^ 

^©^P*©^®^ 0 . 0 1 2 m mffcS: £ # 
£f*L<, 0. 0 275^0. 5 nmtfe5CH>^t 

t, *^pj gwk vm) . jfifajpj, «te#k io 

fcSaPLTfc.fcV*. ^-Ka-hJiOJPStt, 1M1 

j i s k 5 4 o o tiie 5 ®mm&i£.mx\ H&±xh 

5CtdW*L<, 2H£;±-t?*)5r 

[0069] ^--/^-a- hjs«. $y ym^m*^ 

£WLTV^#J££7 0#«%*?S£1-3o *— 20 
fi, 5 0 5 ^ fc t < , 4 0 f«% 

- 1 a* «t *> l < , 30 fcm%*ffixh% 
r. t # $ e, it # $ l < N 20 flsai%**rc *> 5 - £ #ft 

©JSiWti, 1. 3 5~1. 50t?fe5ii«W4t 
V\ iUiff*b<fil. 3 6~1. 47, SfcltgfSL 
<{±1. 38~1. 45Xh& 0 t7yift^l 
fi7 y iMFJ-fc 3 5-8 0 fi*%o<6H^tf - i: 
*L<, 4 5~7 5M%©$5H-e-atf-i:^$&i^ 30 
*U\ ^7^^1:11, *7y*#K-, £7 

[0 0 7 0] ^-=t-HJg] 05f±, *%ffl<Dft 

*u«fc38rts«JB5r*l (2) t^-^-n-h 

Jl (6) ©»Tffi«^0t?fe5o ffiB*f*S (2) fctt, 
MWHRtfc? (2 1) *S«fctf#y^- (2 2) ;$U»<* 
*U ffi^m^QW. (2 3) !^»J*S*tTV^«. 05 

(a) -X-a-M (6) ft, ^7y*ft^iO 
IWfrf- (6 1) «r*tf. t7 7ift^®ft : F (6 40 
1) in* ffiffljf*« (2) <DQM (2 3) ©HP** 

s^5fc», ^-^-a- m (6) j&sfc&t, tea 

(2) ©SI (2 3) jWW*a*VCV^5. B5 

(b) (6) fi, fiiPi (2) 

(6) ©j^^ftt, ffianf^s (2) ©sk 

(2 3) asjSHfSivCV^S. 05 (c) i±#3PJ^©*t> 
»S«£;0-efc5o ^-a-hJi (6) 50 
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Ji©*ffi©BQfif4iR5« s , ®SJ(T*®rtfB©Slt (2 
3) HftftM,4V\ lot, ^—^-3- M (6) 
©J&*&t>, «J3#T*1 (2) ©£§£ (2 3) 
;h,3. Cl©tt«©»£\ ^-/<-a-hJi (6) 
JI«rfiJfflJf*l (2) ©Sit (2 3) 0#ftSJLk£ftfli 
UT%S^*tSF$tt5c ^©fctfn 0 5 (c) (C^-t 

•K-ett, /-s-a-ha (e) ammmtLx, \& 

JBJt*S (2) ©*ffi£«o-tV^ 0 
[0 0 7 1] ^-a- hJili, $y y%fc&%>*t 

P^Tii, A- 3- h«©#*W s ffiJBJf*yi©2Ht«: 
fi*LTV>5#J^7 0ft:a%*^tt-S„ ^-^-=> 

- hs©w^i&ajT*Ji©s^sr fi* u-cvsfj^- 

^ffiThZZ. t ^ X *) L < , 30 ft^|%*S|-C*>5 

r. t # § t < , 2 o fls»%5l5W-eas> 5 c t is* 

f±, 7 y*^* 3 575M8 0M*%©l6iat?^tpr. i 
iSjfffK, 4 5 75S7 5**%©ISH-C#tf-td5$ 

[00 7 2] t7 5/^yT-tLtli, 7y*^3> 

V y tt^|&|p* y — ©#l ic » , 7^tatv7^ 
v (M, 7/^nifi'y, t'-y ry7/vt7-f K, 
r F77Moxf i/y, ^3f-y-7/v^-p7n fvy, 

s<— 7/V^-p-2, 2-^/^-1, 3-v ! ^-^y— 
/v) , 7?Hkt=/n- r/vfej;t/7s'*B*T/V3 
-/vtT7 y/v^Sfc{±y *7 y/^t©^^.r/w^ 

7 y IRJS-T- 4r-^tf ^ ^ ^ Vtt'PISfti* /?-i7y*IS 

^fHfp*/^— t LTf±, tw7^y (W, ifvy, 
7pt°v>-, -fyT'vv, *frffctr~/K WcX-Vfi' 
m) , T^U/vSx^f/v (i, 7^!J;vi^f/K T 
^ y /v^x^/K T 7 y /v^- 2 -^^/u-^3f 

#) . ^^^!);vix77/v (M, y^yy^y^ 
/v, y 7 y y ^Sxf/v, y 77 y /v^7*^/v, w 

y7*y =>-/^y77y v-MB > ^^•v^*J:l«r 
©»!*#: (W, 7fvy 5?if=A^<y*y, t^=.;vh 

/Prey, n-^f;l'^fV7f) , 
(W, y ^/vtf-/w^— X/V#) s t"^/V31^X/V 

(M, K^t-zv, /Dtftyfifx/K a^gt'=./v 

*) v T7y/VT? K («, N-t e i t-7"W^ 
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tf>?y/vT$. v&ztfr v v p = h y /V^#»f S>ft 

1, 2, 2, 2-Th7f^) hyih^^y 

© V v-f fit* h o X t> J; V\ * LT i»7k'l4£5# SrW/fci" 5 

[0 0 7 3] -t'7i/*^-r;vil, -mz-WMMh hX 
fcmtsiiX^&ik&mxfoZc t7-7ix-r/^Lt 

5^7j/*^y ^-Sr**, xr±, i 

r±, m^i4KtLTi±, £p*l<i±, *^MMMt, 

11^^-^ (E B) !IWfc5V^nfBUwJ;9raSL-C£ 

U\ ^ffittK, Xfi, a^ttSitT 
f±, 7^!)p^/K ^^'Jp-I'/K -YV^T-7— k 
jljK^v', 7v"J v^, ^-^rtyy 7/Vrt K, 77 

tffiHt^v^rosa^tf&fra. Xi±, 
wrfc<fcv\, j4— Mitt, ^7->ifk^M 
#J (v^^/Vi-'y ay&ifOv'y 37^l§) , #ffi 
}±, t7y*ft^*, toffi9fafcJ:!J**S*i,6tt* 

fcJ:5SSIIRfS, Xtt, *^K*StJ:0»j(jH-Sw4:* 
#f*U\, ^--^-3- NS©J!gfftt, 3~5 0nmiS 
£?*L<, £>3&*L<tt5~3 5nra, fl*fc&*L< 40 
fi7~2 5 nmt*l)5 0 

[00 74] [KMKitJH] gat Rihlg0£lt*tt^ 
ISir$r*LV\, *#:«1C{±4 5 0 75^6 5 OnmOSS 
fM^-C*© 2 %EHTT?*>5 - t t < , 

fc§ c k ***** tv\ RWKitn©^-f x» 3 %« 

T7?fc2> r. t L< , 1 %J£i.TT'fc?> £ kft£b\c 
£f*L<, 0. 5%jy.Tt?*>5- i^Sfe£P*U\, R 

fcie, fiJffiJr*Ji**1-5fll©*ffifl5»*»«*ttO. 50 
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2 5£lT"C*>5ii:#»*U\ cr-(?5BitLfcSWHfc 
#ictt, ^^yv-^il^ici o o g©#fi*^lt, jSA 
6 o cm/^-eiSJBSf^JfSrW-fSfliiroSffi^ftS* 
fc M© ( fiSJWUf Sr^ri-S«©*ffi t fiS 5 mm© 

* r y uxvmom <r>imwm& v ^ . »* t < « 

0. 17KTT?jS>!), ttff*L<tt0. 15KTtfc 
•So Kltt&JhR ©&£tt, J I S K 5 4 0 o left 5 ft* 

&5Ct*$e>le»*U<, 3HEt±T?fc*r 
£f*U\ KMKitjRtt, Hi*5ffiit*fti-*fc 
fete, ffiJB*r*SSr#i"5fll©*ffi©x *te*rt-5g&tt 
^^9 0° K±-CfcS^t*»*U\ JEIC»*U<(± 
9 5° gl±T**>5, #lcSf*L<ttl 0 0° £t±-e*> 
3. 7Kle*t1-5«tt^li, **B>1©RWK 

jf*e, 'pnjf^sfcsv^fi^- Fa- hsiejttfcft)*: 

(fedPi-SSle^LO. 1-5 011%) fe&PL-CtJ: 

2 0%T?*)5^i:*§6 ) le$f*L<, 775M2 0%7?fc 
SCt**t»»*UV\ 

[0 0 7 5] [R|«6Jhlt©»iaife»] KWfinhlifc 
»#:©±.le(i, /n- Ka- hSlcJU^-Cg^Jg, ->—/V 

±mo&M*tzfc%<Dmiiiwwx wMvft^ mm 
•at?-, #yv-, ^wft, fi^Htt^, a^-ffiis 

Rjys, si^miriwm, •>7y*5'7'yy7 J ii 1 ^SK 
±m*?&%tttfffl*w.Mvxi>£\>\ y?fflz>9i 

(t*) (DFC-430, FC-431, W±^fp^) *S 
it^^y i^D^f-y General Electric (ft) 

OSF 1 0 2 3> SF1054, SF 1 0 7 9, Dow Co 
rning (**) ©DC 1 9 0, DC2 0 0, DC 5 1 0, 
DC 1 2 4 8, BYK Chemie (W) ©BYK300, BY 
K310, BYK3 20, BYK3 2 2, BYK 3 3 
0, BYK 3 7 0, Zk±M£h£) &<S$LftZc RltB6± 

7^7^-^, i7-f7 7 3-h 
ft, 7V-rV3-hft, hft, 
a- hft, OlfTa- hft^^^ h/V— 
hft (*H#fr2 6 8 1 2 9 4-5PJI$0#!E*) t i 9, 

*LX%J:V\ IHB#m*©75fttCoV^TB, *S#fF2 
7 6 1 7 9 1 IH2941898-§-, ^1350894 
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^1352652 8 #©fcW»#j8 J:tfJS«fH»C 
2 5 3H, §U*«J£ (19 7 

3) Ul!B*)&S*>5. 

[0 0 7 6] [ili!*^£se] SWK±flIi±, 

iSS (LCD) , 7 , 7X7T-fX/W^ (PD 
p) N xlu? Yxv\>%%.y J e.V7. ; f (EL 
d) WBKWMim. (CRT) ©«fc5fcHfc**S* 

[0 0 7 7] 0 6 H*38(J3 ©SWKihJISriii^**ge 10 
6o 06 (a) tt, S*fRltj»£ P D P , ELD, CR 

T£au8i-a#*LvM»«-e*>.5. sitB5±iti4, mm 

%WW (3) Sr3te#^ja (>f) £7>LTPJIfe«^ge© 

®^**ffi(c^#L-cv>.5 0 He (b) , (c) at; 

(d) li, RltB&JhJRS:LCD^affli-5»*U^««ll 

-efc^o 06 (b) t?fi, Ktt&itW±89l3ti** 

(3) #tt#£iJJl W) Sr^LT*3fcS«Wi (o- 

1 ) \z&m vx&*)s ho -j5<vmitMi%mm ( u - 

ffi(C.®*L-CV>5o 06 (c) Ttt, SMKlh)«(±aPJ 
3df# (3) #M6«*MI U) fc#L-C«fe* (^) IC 
«*lyCj3 9, ffiMf*«fll (0-2) «rl!i«AW 
W) £^LT®tt>**ilB©Bi!**a!-ffi*L-0^ 
S 0 0 6 (d) "TO, RWR±JRrSSWi*?ft (3) & 

mmmm. (^) t»«L.-c*s5, (o- 

2) ffl&*!ijt*iJJl (-0 *^L-Ciii#**g*©®^* 

sii^itLTv^. w) fcia, tt^, 
ft i? ©fe&pgij&fetip l-c t i v \ 

[0 0 7 8] 30 

inmi 1 ] 

Wft (fV 9-f h Z 7 5 0 3 , JSR («c) S) ©y ^ 

; 3 8**%) 6 2 5 gt, t^-fr^/Vr h> 
15 5. 0g^^n^fyy2Z0. Og^tHL 

[0079] (zm&fiymi&MmtoWm 37 

/5/*/H»3tOriMl2^^>1Wft^- (TTO-55B, i/** 

SO 3 0. oJUfB, mSKWT-^tt^ey^- (pm 

-2i, 0*^m («o «) 4. 5«*gB, mjs©#^ 

^-ytt^ey-T- (dmaea, (**) *A) o. 3«» 
^fcitfi/^n^f-y ye 5. 2fiMS£, tvK^ 
? -f V^- 5 -'Vic J: 9 U ItfiS! 5 3 n m©Z. 

[00 8 0] (f BJr*Jiffll&**©w») ±ieo-» 50 
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fc??>fiW(M4 9. 6 OglC, ^y^i!)^!l H 

/v^5f-9-T^ y v- h (dpha, B^tm (t*) m 

*18. 0 8g, W/V^a79 0 7, 

4:0. 9 2 0 g, %H)«H 
>7-DETX, 0#fl3S («0 ») *0. 3 0 7 g, 
y <5-/V^<f-fr>r V 2 3 0 . 0 g &J;TJ?i^ n^f" 
/y%5 0 0 gfebPLT«#Lfco 7L^0. 4nm©;tf 

[0 0 8 1] (ttn9Wiftft*Jftft>MaC) 
te^^f^i l o. ogic, v^^y^y *y h- 

^t7^yv-h (DPHA, B*^tai («0 ») 
£ 6 . 2 9 g , Jtfi^M^J W/Vtf^T 90 7, f 
^^^f-ttM) SrO. 5 2 0 g, Ml 
7-DETX, Pttl (ft) 8) *0. 17 3g,y 
<f-)V^f-)\>>r h 2 3 0 . 0 g3o i/U^ a^df f-y 
y5r4 6 0. 0 g*iPLTa#L/-c„ ?L^0. 4 ju m© 

[0082] (teJB*f*JifflJfe*««fi») mis© v- y 
jbi&titf ©y ^ / -n&wfc y * 

SS3oaa:%, Bffi^ (*) W 5 0 0 gl:, 

5(7 y^y >?ffl (KBM- 5 0 3, ffltt^Xll («) 
M) 7. 5g*5J:tf0. 1NSI5. OgSriPx, MM. 

x"ommwvtz.%., 5 BFfl^iat?*SLx, 

y/y y^w Lfc-> y ^ 7 -^v« 

*ft»L/t. i>9 y* i/7°y y^j*iLfc->y 

f©^^7-;v&fI12 1. 0 g ^V^^y^ 
y y-, v ^f-Tt y V- h (DPHA, ft*ttM 
(«c) $1) *7. 43g, £££-H*tiN *T 
9 0 7, ^/^-f ^r-ttS) 0 . 2 9 7 g , Jtlf^lJ 

(m=7-DETx, b*^ (*) m *0. 1 

4 9 g , y- ^/W y -fi-r^tr V V%. 3 0 0 g , 2 -^y 
y-/V£3 0 0 g«aPU-C8WUfc. ?L@0. 4 /im© 
# y ^ n f V y» 7 /V* - T'ttii L TteJBJT *Jf ffl © 

[00 8 3] W--^-=>- Mffl^*^©f9i5) ^ 

^tt#'7 5/*/Ky^~ (TN-0 2 0C, @^**6 

«S%, /wy/w^lfe JSR («0 

®) 5 0. OgiC, ^f;Wy^Wh^ll0. 
6 g , VZv^**!rJ >%3 9. 4 g*JPLT«#L 

[0 0 84] (gJtWlhStOf^K) 8 0 u mOffS© h 
!)7tf/yfe;VD-^7-f/l'.i, (TAC-TD8 0U, 
*±9*7>f^ «*) It) ±lr, ±IS©^-F3-h 
ilffl^«Sr, ^-3-y-^fflVNT**L/te 9 01C 

$ 6 ^m©/>- K=>- hJifcH&fcbfc. ^- K=- 
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ifcftjitwfcs*, <pm$tmM wsmi. 70, 

7 0nm, TT0-55B, 2 1 ftH%) £J&&Lfc„ +Bfr 

Srffl^-C&ffiLfco 6 OtJ-eftiftUtflL *^M6SrflMt 
UTWfiaSrWkS*, *®Jf*« CH*f*l. 95, 
HJf'5 0nm, TT0-55B, 5 1#f%) Sr^bfc iS 

flM*L-CJfe*Ji*Wls§*, fiJBJf*S (JJWr*l. 4 io 
0, JRJ¥7 5nm) feJftfcLfc. ffiB*f*Jl©±fc, -b 

0^^**^ 3 5 m g /m 2 «fc 5 Lfc, 
1 2 0°CT*1 OftM&tLX, *-s<-=i- f>Ji£Jf$L 

[0 0 8 51 (£*«.SI©ffH» ff® L/cS*t'E5itM 
fcovvc, TIEKBOfrtKrffofc. ftSJM:*l. *2 

(i) mm® 

f-y^-fy^f-^-?- (S-8 0, 20 
fiSfflle 0%, 9 Offl©i#te^l?rlTofc, 

A : nUX&{ki>>£:<m#>hi%?£fr<>Tc 
B : i!BT?6tea*/>Lm»£>*tfc 

c : B«-eeft!i5iaFfc»i{>6*bfc 

[0 0 8 6] (2) ^X©ffHK 
M^-^- (NHD-100 1DP, 3**feljt 
(AO ) WE«*«m©^' rXSrfMLfCo 30 
(3) 
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CLAIMS 



[Claim(s)] 

[Claim 1] The antireflection film characterized by doing 35-95 volume % content of the polymer which consists the 
non-subtlety particle which has a core/shell structure with a mean particle diameter of l-200nm of five to 65 volume %, 
and an organic compound, and the high refractive-index layer whose refractive indexes are 1 .65-2.40, and the low 
refractive-index layer whose refractive indexes are 1.30-1.55 coming to carry out a laminating. 

[Claim 2] The antireflection film according to claim 1 with which the principal components of a titanium dioxide and 
this shell is [ the principal component of this core ] inorganic compounds other than a titanium dioxide for the non- 
subtlety particle which has a core/shell structure, and shell is characterized by being 2 - 50 % of the weight to a core. 
[Claim 3] The antireflection film according to claim 1 or 2 characterized by this inorganic compound that constitutes 
shell using as a principal component at least one sort chosen from an alumina, a silica, and a zirconia. 
[Claim 4] The antireflection film according to claim 1 to 3 with which this inorganic compound that constitutes shell is 
characterized by using an alumina as a principal component. 

[Claim 5] The antir eflection film according to claim 1 to 4 characterized by the polymer which consists of the organic 
compound of this high refractive-index layer being a polymer which has the anionic radical which is constructing the 
bridge. 

[Claim 6] The antireflection film according to claim 5 with which the polymer which has the anionic radical of this 
high refractive-index layer is characterized by having a phosphoric-acid radical or a sulfonic group as an anionic 
radical. 

[Claim 7] The antireflection film according to claim 5 or 6 with which the polymer which has the anionic radical of this 
high refractive-index layer is characterized by having an amino group or ammonium further. 

[Claim 8] The antireflection film according to claim 1 to 7 characterized by for this high refractive-index layer being a 
layer formed of spreading, and being the polymer in which the polymer which has an anionic radical was formed of the 
polymerization reaction after spr eading and coincidence of a layer, or spreading. 

[Claim 9] The antireflection film according to claim 1 to 8 characterized by this low refractive-index layer being a layer 
by which the opening is ****(ed) between these non-subtlety particles in the non-subtlety particle which has the mean 
particle diameter of 0.5-200nm, including 50 - 95 % of the weight, and a polymer five to 50% of the weight. 
[Claim 10] The antireflection film according to claim 1 to 9 with which either [ at least ] this high refractive-index layer 
or this low refractive-index layer is characterized by being the layer in which the oxygen density was formed in the 
ambient atmosphere below 15 volume % of the crosslinking reaction or the polymerization reaction of an ionizing- 
radiation hardenability resin constituent. 

[Claim 1 1] The antireflection film according to claim 10 with which this oxygen density is characterized by the 
ambient atmosphere below 15 volume % being realized by the nitrogen purge. 

[Claim 12] The antireflection film according to claim 10 or 1 1 characterized by this oxygen density being an ambient 
atmosphere below 6 volume %. 

[Claim 13] The antireflection film according to claim 1 to 12 characterized by carrying out the laminating of the 
overcoat layer containing a fluorine-containing compound on this low refractive-index layer. 

[Claim 14] The antireflection film according to claim 13 characterized by the rate that the ingredient of this overcoat 
layer occupies the opening of a low refractive-index layer being under 70 volume %. 

[Claim 15] The antireflection film according to claim 13 or 14 characterized by for this fluorine-containing compound 
being a fluorine polymer, and this fluorine-containing polymer being a fluorine-containing polymer formed of 
cr osslinking reaction or a polymerization reaction after spreading and coincidence of an over coat layer, or spr eading. 
[Claim 16] Antireflection film with which the antireflection film given in these claims 1-15 is characterized by being 
formed on the transparence base material formed from triacetyl cellulose. 
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[Claim 17] the dynamical friction of the front face of the side which has this low refractive-index layer — the 
antireflection film according to claim 1 to 16 characterized by counting being 0.25 or less. 

[Claim 18] The antireflection film according to claim 1 to 17 characterized by the contact angle over the water of the 
front face of the side which has this low refractive-index layer being 90 degrees or more. 

[Claim 19] The polarizing plate characterized by having an antireflection film according to claim 1 to 18 at least in one 
side of the protective coat of the polarization film. 

[Claim 20] The image display device characterized by arranging the antireflection film according to claim 1 to 18 or 
the polarizing plate according to claim 19 on an image display side. 



[Translation done.] 
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damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Descr iption of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the antireflection film which has a high refractive-index layer 
containing the non-subtlety particle which has a core/shell structure, and a low refractive-index layer, a polarizing 
plate, and the image display device using it. 
[0002] 

[Description of the Prior Art] The antireflection film is prepar ed in various image display devices like a liquid crystal 
display (LCD), a plasma display panel (PDP), and an electroluminescence display (ELD) and a cathode-ray tube 
display (CRT). The antireflection film is prepared also in the lens of glasses or a camera. As an antireflection film, the 
multilayers to which the laminating of the transparence thin film of a metallic oxide was carried out ar e ordinarily used 
from the former. Two or more transparence thin films are used for preventing reflection of the light of various 
wavelength, the transparence thin film of a metallic oxide — chemical vacuum deposition (CVD) — law and a physical 
vapor deposition (PVD) — it is formed by law, especially the vacuum deposition method which is a kind of physical 
vapor deposition. Although the transparence thin film of a metallic oxide has the optical property which was excellent 
as an antireflection film, productivity is low and the formation approach by vacuum evaporationo is not suitable for 
mass production method. It replaces with vacuum deposition and the approach of forming an antireflection film by 
spreading of a non-subtlety particle is proposed. 

[0003] JP,60-59250,B is indicating the acid-resisting layer which has a detailed opening and a particle-like inorganic 
substance. An acid-resisting layer is formed of spreading. A detailed opening performs activation gassing after 
spreading of a layer, and when gas secedes from a layer, it is formed. JP,59-50401,A is indicating the antireflection 
film which carried out the laminating to the order of a base material, a high refr active-index layer, and a low refractive- 
index layer. This official report is also indicating the antireflection film which prepared the medium refractive index 
layer between the base material and the high refractive-index layer. The low refractive-index layer is formed of 
spreading of a polymer or a non-subtlety particle. JP,2-245702,A makes two or more kinds of ultrafine particles (for 
example, MgF2 and Si02) intermingled, and is indicating the antireflection film from which the mixing ratio was 
changed in the direction of thickness. By changing a mixing ratio, the refractive index was changed and the same 
optical property as the antireflection film which prepared the high refractive-index layer indicated by above-mentioned 
JP,59-50401,A and the low refractive-index layer has been obtained. The ultrafine particle is pasted up by Si02 
produced in the pyrolysis of ethyl silicate. In the pyrolysis of ethyl silicate, a carbon dioxide and a steam are also 
generated by combustion of an ethyl part. When a carbon dioxide and a steam secede from a layer, the opening is 
gener ated between ultrafine particles, as shown in Fig. 1 of this official report. JP,5-13021,A is indicating filling up 
with a binder the opening between the ultrafine particles which exist in the antireflection film given [ above- 
mentioned ] in JP,2-245702,A. JP,7-48527,A is indicating the antireflection film containing the non-subtlety powder 
which consists of a porosity silica, and a binder. Forming a with a refractive indexes of 1 .80 or more high refr active- 
index coat, and applying to an antireflection film by introducing the non-subtlety particle of a high refractive index into 
plastics, is indicated by each official report of JP,8-1 10401,A and 8-179123. 

[0004] Productivity is high and the approach of forming a high refractive-index layer by spreading of a non-subtlety 
particle is suitable for mass production method. A non-subtlety particle is distributed minutely and a transparent high 
refractive-index layer is formed by forming a quantity refractive-index layer, with the detailed distributed condition 
maintained. Moreover, the high refractive-index layer which has a higher refractive index by introducing into a high 
refractive-index layer more non-subtlety particles which have a high refractive index is formed. It is very effective to 
introduce the titanium-dioxide particle which there is no coloring in a high refractive-index layer, and has a high 
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refractive index especially. On the other hand, a high refractive-index layer is arranged on the screen of an image 
display device, or the outside front face of a lens. Therefore, high physical reinforcement and weatherability (abrasion 
resistance etc.) (lightfastness, resistance to moist heat, etc.) are required of a high reft active-index layer. Since the 
titanium-dioxide particle has the photocatalyst function, it disassembles the organic compound which touches a 
particle, and it worsens physical reinforcement, transparency, etc. remarkably. Furthermore, decline in the refractive 
index of a high refractive-index layer is caused. Such a phenomenon is especially generated notably in the high 
refractive-index layer at which the titanium-dioxide particle is maintaining the detailed distributed condition. 
Moreover, a polarizing plate is an indispensable optical material in a liquid crystal display (LCD). Generally the 
polarizing plate is having structur e where the polarization film is protected by the protective coat of two sheets. Thin- 
ization of large cost reduction and a display is attained by giving an acid-resisting function to these protective coats. 
[0005] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the antireflection film suitable for 
mass production method. Moreover, the purpose of this invention is also offering the antireflection film with which a 
refr active index's has a transparent, very high high r efractive-index layer . Furthermor e, the purpose of this invention is 
also offering the antireflection film which has the high refractive-index layer excellent in physical reinforcement and 
weatherability (abrasion resistance etc.) (lightfastness, resistance to moist heat). The purpose of this invention is further 
again to offer the polarizing plate by which acid-resisting processing is carried out with the suitable means, and an 
image display device. 
[0006] 

[Means for Solving the Pr oblem] the purpose of this invention - the following - it was attained in the image display 
device of (the polarizing plate of 1) to (the antireflection film of 18) and following (19), and following (20). 

(1) The antireflection film characterized by doing 35-95 volume % content of the polymer which consists the non- 
subtlety particle which has a core/shell structur e with a mean particle diameter of l-200nm of five to 65 volume %, and 
an organic compound, and the high refractive-index layer whose refractive indexes are 1.65-2.40, and the low 
refractive-index layer whose refractive indexes are 1.30-1.55 coming to carry out a laminating. 

(2) An antireflection film given in (1) to which the principal components of a titanium dioxide and this shell is [ the 
principal component of this core ] inorganic compounds other than a titanium dioxide for the non-subtlety particle 
which has a cor e/shell structur e, and shell is characterized by being 2 - 50 % of the weight to a core. 

(3) An antireflection film given in (1) characterized by this inorganic compound that constitutes shell using as a 
principal component at least one sort chosen from an alumina, a silica, and a zirconia, or (2). 

(4) An antireflection film given in either of (1) - (3) to which this inorganic compound that constitutes shell is 
char acterized by using an alumina as a principal component. 

(5) An antireflection film given in either of (1) - (4) characterized by the polymer which consists of the organic 
compound of this high r efractive-index layer being a polymer which has the anionic r adical which is constructing the 
bridge. 

(6) An antireflection film given in (5) to which the polymer which has the anionic radical of this high refr active-index 
layer is characterized by having a phosphoric-acid radical or a sulfonic group as an anionic radical. 

(7) An antireflection film given in (5) to which the polymer which has the anionic radical of this high refr active-index 
layer is characterized by having an amino group or ammonium further, or (6). 

(8) An antireflection film given in either of (1) - (7) characterized by for this high refractive-index layer being a layer 
formed of spreading, and being the polymer in which the polymer which has an anionic radical was formed of the 
polymerization reaction after spreading and coincidence of a layer, or spr eading. 

(9) this -- low - a refractive index - a layer - 0.5 - 200 ~ nm -- mean particle diameter - having —less - subtlety - a 
particle -- 50 - 95 - % of the weight - and - a polymer -- five - 50 -- % of the weight - containing - this —less 
subtlety - a particle - between - an opening -- forming -- having --****-- a layer - it is -- things - the description - 
** — carrying out - (— one — ) - (— eight — ) - either - a publication - an antireflection film . 

[0007] (10) this - high - a refr active index - a layer - or - this - low - a refractive index - a layer - either an 
oxygen density - 15 - volume - % - the following - an ambient atmosphere - ionizing radiation - hardenability - 
resin - a constituent - crosslinking reaction - or - a polymerization - a reaction - forming - having had - a layer - 
it is - things -- the description --**-- carrying out - (- one --) - (-- nine --) -- either -- a publication - an 
antireflection film . 

(1 1) An antireflection film given in (10) to which this oxygen density is characterized by the ambient atmosphere 
below 15 volume % being realized by the nitrogen purge. 

(12) An antireflection film given in (10) characterized by this oxygen density being an ambient atmosphere below 6 
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volume %, or (11). 

(13) An antireflection film given in either of (1) - (12) characterized by carrying out the laminating of the overcoat 
layer containing a fluorine-containing compound on this low refractive-index layer. 

(14) An antireflection film given in (13) characterized by the rate that the ingredient of this overcoat layer occupies the 
opening of a low refractive-index layer being under 70 volume %. 

(15) An antireflection film given in (13) characterized by for this fluorine-containing compound being a fluorine 
polymer, and this fluorine-containing polymer being a fluorine-containing polymer formed of crosslinking reaction or a 
polymerization reaction after spreading and coincidence of an overcoat layer, or spreading, or (14). 

(16) Antireflection film with which the antireflection film given in (1) - (15) is characterized by being formed on the 
transparence base material formed from triacetyl cellulose. 

(17) An antireflection film given in either of (1) - (16) characterized by the dynamic friction coefficient of the front 
face of the side which has this low refr active-index layer being 0.25 or less. 

(18) this — low — a refractive index — a layer — having — a side — a front face — water — receiving — a contact angle — 
90 — degree — more than — it is — things — the description — ** — carrying out — (— one — ) - (— 17 — ) — either — a 
publication — an antireflection film . 

(19) Polarizing plate characterized by having an antireflection film given in either of(l)-(18)at least in one side of the r 
protective coat of the polarization film. 

(20) The image display device characterized by arranging the antireflection film of a publication at either of (1) - (18) 
on an image display side, or the polarizing plate given in (19). 

[0008] 

[Embodiment of the Invention] The fundamental configuration of the antireflection film of this invention is explained 
quoting a drawing. Drawing 1 is the cross section showing the main lamination of an antireflection film. The mode 
shown in (a) of drawing 1 has the lamination of the sequence of a transparence base material (3), a rebound ace court 
layer (4), a high refractive-index layer (1), and a low refractive-index layer (2). A transparence base material (3), a high 
refractive-index layer (1), and a low r efractive-index layer (2) have the refractive index with which are satisfied of the 
following relation, the case where an antireflection film is prepared in the front face (lens fr ont face of the image fr ont 
face and glasses of CRT, or a camera) of hard matter like glass which is the refr active index of the refractive-index > 
low refr active-index layer of the refractive-index > transparence base material of a high refr active-index layer — a 
transparence base material (3) and a rebound ace court layer (4) — it is nothing and a high refractive-index layer (1) and 
a low refractive-index layer (2) may be directly formed in an image display side or a lens front face. The mode shown 
in (b) of drawing 1 has the lamination of the sequence of a transparence base material (3), a rebound ace court layer (4), 
a high refractive-index layer (1), a low refractive-index layer (2), and an overcoat layer (6). A transparence base 
material (3), a high refractive-index layer (1), and a low refractive-index layer (2) have the refractive index with which 
are satisfied of the following relation. 

As for the refractive index (a) of the refractive-index > low refr active-index layer of the r efractive-index > transparence j 
base material of a high refractive-index layer, or the antireflection film of lamination as shown in (b), it is desirable that 
the following type (I) and a low refractive-index layer satisfy [ a high refractive-index layer ] the following formula 
(II), respectively as indicated by JP,59-50401,A. 
[0009] 
[Equation 1] 

(1) —Xx0.7<n l i l <^Xx\3 
4 4 

[0010] m is a positive integer (generally 1, 2, or 3) among a formula, and nl is the refr active index of a high refractive- 
index layer, and dl is the thickness (nm) of a high refractive-index layer . 
[0011] 
[Equation 2] 

4 4 

[0012] The number of n is odd [ forward ] (generally 1) among a formula, and n2 is the refr active index of a low 
refractive-index layer, and d2 is the thickness (nm) of a low refractive-index layer. The mode shown in (c) of drawing 1 ; 
has the lamination of the sequence of a transparence base material (3), a rebound ace court layer (4), a medium 
refractive index layer (5), a high refractive-index layer (1), a low refractive-index layer (2), and an overcoat layer (6). A 
transparence base material (3), a medium refractive index layer (5), a high refractive-index layer (1), and a low 
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refractive-index layer (2) have the refractive inde^with which are satisfied of the following relation. 

As for the antireflection film of lamination like the refractive index (c) of the refractive-index > low refractive-index 

layer of the refractive-index > transparence base material of the refractive-index > medium refractive index layer of a 

high refractive-index layer, it is desirable that the following type (IV) and a low refractive-index layer satisfy [ a 

medium refractive index layer / the following type (III) and a high refractive-index layer ] the following formula (V), 

respectively as indicated by JP,59-50401 5 A. 

[0013] 

[Equation 3] 



[0014] h is a positive integer (generally 1, 2, or 3) among a formula, and n3 is the refractive index of a medium 
refractive index layer, and d3 is the thickness (nm) of a medium refractive index layer. 
[0015] 
[Equation 4] 



[0016] j is a positive integer (generally 1, 2, or 3) among a formula, and n4 is the refractive index of a high refractive- 
index layer, and d4 is the thickness (nm) of a high refr active-index layer. 
[0017] * 
[Equation 5] 

<V> . J__ AX(K 7<ns d , < JL A xl. 3 
4 4 

[0018] The number of k is odd [ forward ] (generally 1) among a formula, and n5 is the refractive index of a low 
refractive-index layer, and d5 is the thickness (nm) of a low refractive-index layer. Moreover, lambda in (Formula I) - 
(V) is the wavelength of a visible ray, and is the value of the range of 380-680nm. The high refractive index indicated 
here, medium refractive index, and a low refractive index mean the height of the relative refractive index between 
layers. 

[0019] As for a [non-[ of a quantity refractive-index layer and a medium refractive index layer ] subtlety particle] 
quantity refractive-index layer , and a medium refractive index layer, it is desirable to make the non-subtlety particle 
which has the core/shell structure of this invention contain, and to produce. Drawing 2 (a) and (b) are sectional views of 
the desirable gestalt of a non-subtlety particle used for a high refractive-index layer and a medium refractive index 
layer. As for drawing 2 (a), shell (8) is formed in the surroundings of a core (7). Shell (8) is formed in the surroundings 
of a core (7), and, as for drawing 2 (b), shell (9) is further formed in the surroundings of shell (8). As shown in drawin g 
2 (a), one stratification may be made the surroundings of a core (7), but in order to raise weatherability (lightfastness, 
r esistance to moist heat) further, two or more layer ( drawing 2 (b) two-layer) formation of the shell may be carried out. 
As for a core (7), being completely covered with shell is desirable. 

[0020] A cor e (7) uses a titanium dioxide (the mixed crystal of an example, a rutile, a rutile / anatase, anatase, 
amorphous structure) as a principal component. Rutile structure is desirable. Shell (8) and shell (9) use inorganic 
compounds other than a titanium dioxide as a principal component. A principal component means a component with 
most contents (% of the weight) in the component to constitute. Shell (8) and shell (9) are formed from inorganic 
compounds other than a titanium dioxide. It is desirable to form from a metaled oxide or a metaled sulfide. For 
example, the inorganic compound which used a silicon dioxide (silica), an aluminum oxide (alumina), a zinc oxide, a 
zirconium dioxide, tin oxide, antimony oxide, indium oxide, an iron oxide, zinc sulfide, etc. as the principal component 
is used. A silicon dioxide (silica), an aluminum oxide (alumina), a zirconium dioxide, and a zinc oxide are desirable, 
and especially an aluminum oxide (alumina) and a silicon dioxide (silica) are desirable. Moreover, such mixture is 
sufficient. Ti, Zr, Sn, Sb, Cu, Fe, Mn, Pb, Cd, As, Cr, Hg, Zn, aluminum, Mg, Si, P, and S are contained in the example 
of other elements. The amounts of covering of the shell (8) to a core (7) and shell (9) are 2 thru/or 50 % of the weight 
in the average amount of covering, desirable — 3 - or they ar e 4 thru/or 25 % of the weight especially preferably 40% 
of the weight. 

[0021] The technique of making the titanium-dioxide particle which serves as a core (7) first form as the technique of 
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making shell (8) form in the surroundings of a core (7), and making shell (8) form in the surroundings of a core (7) 
after that is the most desirable. Generally the titanium dioxide used as a core (7) is produced by the chlorine method or' 
the sulfuric-acid method. For example, it is indicated by titanium oxide-physical properties and application (the Seino 
****, Chapter 2). Moreover, the technique of making shell (8) form in the surr oundings of a core (7) is illustr ated by a 
patent and reference. For example, the technique in which an aluminum oxide (alumina) is made to form as shell is 
indicated by British JP,1,134,249,B. the technique in which the technique in which a porosity silicon dioxide (silica) is 
made to form makes a U.S. Pat. No. 3,410,708 number, FATIPEC Congr.XIV (p. 697(1 978);H.Weber), and a high- 
density and precise silicon dioxide (silica) form by the low consistency as shell ~ JP,58-47061,B and a U.S. Pat. No. 
2,885,366 number — said — it is indicated by No. 3,437,502. In addition, the technique in which the technique which 
the technique in which a zirconium dioxide is made to form as shell makes form tin oxide in a U.S. Pat. No. 3,383,23 1 
number and British JP,2,629,953,B makes British JP,1,365,999,B and antimony oxide form is indicated in the 
Netherlands No. 148,354. 

[0022] What is marketed as a non-subtlety particle used for a high refractive-index layer and a medium refractive index 
layer can be used preferably. As for the refractive index of a non- subtlety particle, it is desirable that it is 1 .80 thru/or 
2.60, and it is still more desirable that it is 1.90 thru/or 2.50. It is desirable that they are 1 thru/or 150nm, as for the 
weight mean diameter of the primary particle of a non-subtlety particle, it is still more desirable that they are 1 thru/or 
lOOnm, and it is most desirable that they are 1 thru/or 80nm. 

[0023] When contained in a high refractive-index layer and a medium refractive index layer, the weight mean 
diameters of the dispersed non-subtlety particle are 1 thru/or 200nm. desirable — 5 thru/or 150nm — further — desirable 
~ 10 — or lOOnm is 10 thru/or 80nm especially preferably. The mean particle diameter of a non-subtlety particle can be 
measured with light scattering measurement or an electron microscope photograph. It is desirable that they are 1 0 
thru/or 400m2/g, as for the specific surface area of a non-subtlety particle, it is still more desirable that they are 20 
thru/or 200m2/g, and it is most desirable that they are 30 thru/or 150m2/g. 

[0024] As for the configuration of a non-subtlety particle, it is desirable to have the shape of the shape of the shape of 
the shape of a grain of rice and a globular form and a cube, the shape of a spindle shape, and an indeterminate form. 
Surface treatment of the non-subtlety particle may be carried out with an organic compound. Polyol, alkanolamine, 
stearin acid, a silane coupling agent, and a titanate coupling agent ar e contained in the example of the or ganic 
compound used for surface treatment. A silane coupling agent is the most desirable. You may carry out combining two 
or more kinds of surface treatment. Two or mor e kinds of non-subtlety particles may be used together by the high 
refractive-index layer and the medium r efractive index layer. The r ate of the non-subtlety particle of a high r efractive- 
index layer and a medium refractive index layer is 5 thru/or 65 volume %. It is desirable that it is 10 thru/or 60 volume 
%, and it is still more desirable that it is 20 thru/or 55 volume %. 

[0025] A non-subtlety particle is used for formation of a high refractive-index layer and a medium refractive index 
layer in the state of a distributed object. As for the dispersion-medium object of the non-subtlety particle of a high 
refractive-index layer, it is desirable to use the liquid whose boiling points are 60 thru/or 170 degrees C. the example of 
a dispersion-medium object — water and alcohol (an example, a methanol, and ethanol — ) isopropanol, a butanol, 
benzyl alcohol, and a ketone (an example -) An acetone, a methyl ethyl ketone, methyl isobutyl ketone, a 
cyclohexanone, ester (an example, methyl acetate, ethyl acetate, propyl acetate, and butyl acetate — ) methyl formate, 
ethyl formate, propyl formate, butyl formate, and aliphatic hydrocarbon (an example — ) a hexane, a cyclohexane, and 
halogenated hydrocarbon (an example and a methylene chloride — ) chloroform, a carbon tetrachloride, and aromatic 
hydrocarbon (an example, benzene, and toluene — ) A xylene, an amide (an example, dimethylformamide, 
dimethylacetamide, n-methyl pyrrolidone), the ether (an example, diethylether, dioxane, tetrahydro furan), and ether 
alcohol (an example, l-methoxy-2-propanol) are contained. Toluene, a xylene, a methyl ethyl ketone, methyl isobutyl 
ketone, a cyclohexanone, and especially a butanol are desirable. 

[0026] A non-subtlety particle can be distributed in a medium using a disperser. A Sand grinder mill (an example, bead 
mill with a pin), a high-speed impeller mill, PEBBURUMIRU, a roller mill, attritor, and a colloid mill are contained in 
the example of a disperser. A Sand grinder mill and especially a high-speed impeller mill are desirable. Moreover, 
reserve distributed processing may be carried out. A ball mill, 3 roll mills, a kneader, and an extruder are contained in 
the example of the disperser used for reserve distributed processing. 

[0027] As for the polymer which consists of an organic compound used for a [polymer which consists of organic 
compound of quantity refractive-index layer and medium refractive index layer] quantity refractive-index layer, and a 
medium refractive index layer, it is desirable to use as a binder the polymer which has the anionic radical which is 
constructing the bridge. The polymer which has the anionic radical which is constructing the bridge has the structure 
where the principal chain of the polymer which has an anionic radical is constructing the bridge. An anionic radical has 
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the function to maintain the distributed condition of a non-subtlety particle. The structure of cross linkage has the 
function which gives film forming ability to a polymer and strengthens a coat. Polyolefine (saturated hydrocarbon), a 
polyether, poly urea, polyurethane, polyester, polyamine, a polyamide, and melamine resin are contained in the 
example of the principal chain of a polymer. A polyolefine principal chain, a polyether principal chain, and a poly urea 
principal chain are desirable, a polyolefine principal chain and a polyether principal chain are still more desirable, and a 
polyolefine principal chain is the most desirable. 

[0028] A polyolefine principal chain consists of saturated hydrocarbon. A polyolefine principal chain is obtained by the 
addition polymerization reaction of for example, a partial saturation polymerization nature machine. The unit has 
combined the polyether principal chain repeatedly by ether linkage (-O-). A polyether principal chain is obtained by the 
ring-opening-polymerization reaction of an epoxy group. The repeat unit has combined the poly urea principal chain by 
urea association (-NH-CO-NH-). A poly urea principal chain is obtained by the condensation polymerization reaction 
of for example, an isocyanate radical and the amino group. The repeat unit has combined the polyurethane principal 
chain by the urethane bond (-NH-CO-O-). A polyurethane principal chain is obtained by the condensation 
polymerization reaction of for example, an isocyanate radical and a hydroxyl group (N-methylol radical is included). 
The repeat unit has combined the polyester principal chain by the ester bond (-CO-O-). A polyester principal chain is 
obtained by the condensation polymerization reaction of a carboxyl group (an acid halide radical is included) and a 
hydroxyl group (N-methylol radical is included). The repeat unit has combined the polyamine principal chain by imino 
association (-NH-). A polyamine principal chain is obtained by the ring-opening-polymerization reaction of for 
example, an ethyleneimine radical. The repeat unit has combined the polyamide principal chain by amide association (- 
NH-CO-). A polyamide principal chain is obtained by the reaction of for example, an isocyanate radical and a carboxyl 
group (an acid halide radical is included). A melamine resin principal chain is obtained by the condensation 
polymerization reaction of for example, a triazine radical (an example, melamine) and an aldehyde (an example, 
formaldehyde). In addition, as for melamine resin, the principal chain itself has the structure of cross linkage. 
[0029] Direct coupling of the anionic r adical is carried out to the principal chain of a polymer, or it is combined with a 
principal chain through a connection radical. As for an anionic radical, it is desirable to make it combine with a 
principal chain as a side chain through a connection radical. A carboxylic-acid radical (carboxyl), a sulfonic group 
(sulfo), and a phosphoric-acid radical (phosphono) are contained in the example of an anionic radical. A sulfonic group 
and a phosphoric-acid radical are desir able. An anionic radical may be in the condition of a salt. As for the cation 
which forms an anionic r adical and a salt, it is desirable that it is alkali-metal ion. Moreover, the proton of an anionic 
radical may dissociate. As for the connection radical which combines an anionic radical and the principal chain of a 
polymer, it is desirable that they are -CO-, -O-, an alkylene group, an arylene radical, and the radical of the bivalence 
chosen from such combination. The structur e of cross linkage combines two or mor e principal chains chemically 
(preferably covalent bond). As for the structure of cross linkage, it is desirable to carry out covalent bond of the three or 
more principal chains. As for the structure of cross linkage, it is desirable to consist of a radical more than the bivalence 
chosen from -CO-, -O-, -S-, a nitrogen atom, the Lynn atom, aliphatic series residue, aromatic series residue, and such 
combination. As for a polymer, it is desirable that it is the copolymer which has the repeat unit which has an anionic 
radical, and the repeat unit which has the structure of cross linkage. It is desirable that they are 2 thru/or 96 % of the 
weight, as for the r ate of a repeat unit of having an anionic radical in a copolymer, it is still more desirable that they are 
4 thru/or 94 % of the weight, and it is most desirable that they are 6 thru/or 92 % of the weight. The r epeat unit may 
have two or more anionic radicals. It is desirable that they are 4 thru/or 98 % of the weight, as for the r ate of a repeat 
unit of having the structur e of cross linkage in a copolymer, it is still more desirable that they are 6 thru/or 96 % of the 
weight, and it is most desirable that they are 8 thru/or 94 % of the weight. 

[0030] The repeat unit of a polymer may have the both sides of an anionic r adical and the structure of cross linkage. 
Other repeat units (repeat unit which neither an anionic radical nor the structure of cross linkage has) may be included 
in the polymer. The repeat unit which has the repeat unit and the benzene ring which have an amino group or the fourth 
class ammonium as other repeat units is desirable. The amino group or the fourth class ammonium has the function to 
maintain the distributed condition of a non-subtlety particle, like an anionic radical. The benzene ring has the function 
which makes high the refractive index of a high refractive-index layer. In addition, the same effectiveness is acquired 
even if the amino group, the fourth class ammonium, and the benzene ring are contained in the repeat unit which has 
the repeat unit or the structure of cross linkage which has an anionic radical. 

[0031] In the repeat unit which has an amino gr oup or the fourth class ammonium, direct coupling of the amino group 
or the fourth class ammonium is carried out to the principal chain of a polymer, or it is combined with a principal chain 
through a connection radical. As for the amino group or the fourth class ammonium, it is desirable to make it combine 
with a principal chain as a side chain through a connection radical. As for the amino group or the fourth class 
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ammonium, it is desirable that they are the second class amino group, the third class amino group, or the fourth class 
ammonium, and it is still more desirable that they are the third class amino group or the fourth class ammonium. As for 
the radical combined with the nitrogen atom of the second class amino group, the third class amino group, or the fourth 
class ammonium, it is desirable that it is an alkyl group, it is desirable that a carbon atomic number is the alkyl group of 
1 thru/or 12, and it is still more desirable that a carbon atomic number is the alkyl group of 1 thru/or 6. As for the 
counter ion of the fourth class ammonium, it is desirable that it is halide ion. As for the connection radical which 
combines the amino group or the fourth class ammonium, and the principal chain of a polymer, it is desirable that they 
are -CO-, -NH-, -O-, an alkylene group, an arylene radical, and the radical of the bivalence chosen from such 
combination. When a polymer includes the repeat unit which has an amino group or the fourth class ammonium, it is 
desir able that they are 0.06 thru/or 32 % of the weight, as for the rate, it is still more desirable that they are 0.08 thru/or 
30 % of the weight, and it is most desirable that they are 0.1 thru/or 28 % of the weight. 

[0032] In the repeat unit which has the benzene ring, direct coupling of the benzene ring is carried out to the principal 
chain of a polymer, or it is combined with a principal chain through a connection radical. As for the benzene ring, it is 
desirable to make it combine with a principal chain as a side chain through a connection radical. The benzene ring may 
have the substituent (an example, an alkyl group, hydroxy ** halogen atom). As for the connection radical which 
combines the benzene ring and the principal chain of a polymer, it is desirable that they are -CO-, -O-, an alkylene 
group, an arylene radical, and the radical of the bivalence chosen from such combination. When a polymer includes the 
repeat unit which has the benzene ring, it is desirable that they are 2 thru/or 98 % of the weight, as for the rate, it is still 
more desirable that they are 4 thru/or 96 % of the weight, and it is most desirable that they are 6 thru/or 94 % of the 
weight. 

[0033] As for the polymer which has the anionic radical which is constructing the bridge, it is desirable to add as a 
monomer to the coating liquid (dispersion liquid of the non-subtlety particle mentioned above) of a high r efr active- 
index layer and a medium refr active index layer, and to form by the polymerization reaction after spreading and 
coincidence of a layer, or spreading. The monomer which has an anionic radical functions as a dispersant of a non- 
subtlety particle in coating liquid. It is desirable that they are 1 thru/or 50% of the weight of the range, as for the 
amount used to the non-subtlety particle of the monomer which has an anionic radical, it is desirable that they are 5 
thru/or 40% of the weight of the range, and it is most desirable that they are 10 thru/or 30 % of the weight. Moreover, 
the monomer which has an amino group or the fourth class ammonium functions as a distributed assistant in coating 
liquid. As for the amount used to the monomer which has the anionic r adical of the monomer which has an amino 
group or the fourth class ammonium, it is desirable that they are 3 thru/or 33 % of the weight. If a polymer is formed by 
the polymerization reaction after spreading and coincidence of a layer, or spreading, these monomers can be effectively 
operated before spreading of a layer. 

[0034] The monomer which has the monomer which has an anionic radical and an amino group, or the fourth class 
ammonium may use a commercial monomer. As a monomer which has the commercial anionic radical used preferably 
KAYAMAR PM-21, PM-2 (Nippon Kayaku Co., Ltd. make), Antox MS-60, MS-2N, MS-NH4 (product made from 
Japanese Emulsifier), ARONIKKUSU M-5000, M-6000, and M-8000 series (product made from Toagosei Chemical 
industry), Bis-coat #2000 series (OSAKA ORGANIC CHEMICAL INDUSTRY, LTD. make), new frontier GX-8289 
(Dai-Ichi Kogyo Seiyaku Co., Ltd. make), NK ester CB-1, A-SA (Shin-Nakamura Chemical Co., Ltd. make), AR-100, 
MR- 100, MR-200 (product made from Daihachi Chemical industry), etc. are raised. Moreover, as a monomer which 
has the commercial amino group or the fourth class ammonium used preferably, DMAA (OSAKA ORGANIC 
CHEMICAL INDUSTRY, LTD. make), DMAEA, DMAPAA (Kohjin Co., Ltd. make), BUREMMA QA (Nippon Oil 
& Fats Co., Ltd. make), the new frontier C-1615 (Dai-Ichi Kogyo Seiyaku Co., Ltd. make), etc. are raised. The 
polymerization reaction of a polymer can use a photopolymerization r eaction or a thermal polymerization reaction. A 
photopolymerization reaction is desirable. 

[0035] When forming a polymer by the photopolymerization reaction, it is desirable that an oxygen density forms in 
the ambient atmosphere below 15 volume %. For example, the coating liquid containing the ionizing-radiation 
hardenability resin constituents (polyfunctional monomer, polyfunctional oligomer, etc.) which have a 
photopolymerization nature functional group can be applied on a transparence base material, and an ionizing-radiation 
hardenability resin constituent can be formed optical crosslinking reaction or by carrying out a photopolymerization 
reaction. As a photopolymerization nature functional group, the polymerization nature functional group of partial 
saturation, such as an acryloyloxy radical, a methacryloyloxy radical, a vinyl group, a styryl radical, and an allyl group, 
etc. is mentioned, and an acryloyloxy radical is desirable especially. 

[0036] As an example of the photopolymerization nature polyfunctional monomer which carries out a 
photopolymerization nature functional group Neopentyl glycol acrylate, 1,6-hexanediol (meta) acrylate, The acrylic- 
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acid (meta) diester of alkylene glycol, such as propylene GURIKORUJI (meta) acrylate; 
TORIECHIRENGURIKORUJI (meta) acrylate, Zypro pyrene GURIKORUJI (meta) acrylate, polyethylene 
GURIKORUJI (meta) acrylate, Polypropylene GURIKORUJI Polyoxy alkylene glycol, such as acrylate, (Meta) (Meta) 
acrylic-acid diester; — acrylic-acid (meta) diester [ of polyhydric alcohol, such as pen TAERISURITORUJI (meta) 
acrylate, ]; ~ a 2 and 2-bis{4-(acryloxy diethoxy) phenyl} propane ~ Acrylic-acid (meta) diester [ of ethylene oxide, 
such as a 2 and 2-bis{4-(acryloxy poly propoxy) phenyl} propane, or a propylene oxide addition product ]; etc. can be 
mentioned. Furthermore, epoxy (meta) acrylate, methane (meta) acrylate, and polyester (meta) acrylate are preferably 
used as photopolymerization nature polyfunctional monomer. 

[0037] Especially, the ester of polyhydric alcohol and an acrylic acid (meta) is desirable. The polyfunctional monomer 
which carries out three or more (meth)acryloyloxy radicals into 1 molecule is desirable still more preferably. 
Specifically TORIMECHI roll pro pantry (meta) acrylate, a TORIMECHIRORUETANTORI (meta) AKURI rate, 1, 2, 
4-cyclohexane tetrapod (meta) acrylate, PENTA glycero RUTORJ acrylate, Pentaerythritol tetrapod (meta) acrylate, 
pen TAERISURITORUTORI (meta) acrylate, A (**) pentaerythritol thoria chestnut rate, (**) pentaerythritol 
pentaacrylate, (**) — pentaerythritol tetrapod (meta) acrylate and (**) — pentaerythritol hexa (meta) acrylate, a 
tripentaerythritol thoria chestnut rate, tripentaerythritol HEKISATORI acrylate, etc. are raised. 
[0038] Polyfunctional monomer may use two or more kinds together. It is desirable to use a photopolymerization 
initiator for the polymerization reaction of photopolymerization natur e polyfunctional monomer. As a 
photopolymerization initiator , an optical radical polymerization initiator has desirable especially desirable optical 
radical polymerization initiator and optical cationic initiator. As an optical radical polymerization initiator, 
acetophenones, benzophenones, the benzoyl benzoate of MIHIRA, alpha- AMIROKI SIMM ester, tetramethylthiuram 
monosulfide, and thioxan tons ar e mentioned, for example. As a commercial optical radical polymerization initiator, 
KAYACURE by Nippon Kayaku Co., Ltd. (DETX-S, BP- 100, BDMK, CTX and BMS, 2- EAQ, ABQ, CPTX, EPD, 
ITX, QTX, BTC, MCA, etc.), The Ciba-Geigy Japan IRUGA cure (651, 184, 500, 907, 369, 1173, 2959, 4265, 4263, 
etc.), Sartomer Esacure (KIP100F, KB1, EB3, BP, X33, KT046, KT37, KIP150, TZT) etc. is mentioned. 
[0039] Especially, the optical radical polymerization initiator of an optical cleavage mold is desirable. The optical 
radical polymerization initiator of an optical cleavage mold is indicated by the newest UV hardening technique (P. 159, 
issuer; quantity Kazuhiro Usu, a publishing office; TECHNICAL INFORMATION INSTITUTE CO., LTD., 1991 
issue). As an optical radical polymerization initiator of a commercial optical cleavage mold, the Ciba-Geigy Japan 
IRUGA cure (651,184,907) etc. is mentioned. As for a photopolymerization initiator, it is desirable to use it in the 
range of 0.1 - 15 weight section to the polyfunctional monomer 100 weight section, and it is the range of 1 - 10 weight 
section more preferably. In addition to a photopolymerization initiator, a photosensitizer may be used. As an example 
of a photosensitizer, n butylamine, triethylamine, tri-n-butyl phosphine, Michler's ketone, and a thioxan ton can be 
mentioned. As a commercial photosensitizer, KAYACURE (DMBI, EPA) by Nippon Kayaku Co., Ltd. etc. is 
mentioned. 

[0040] When an oxygen density forms a polymer in the ambient atmosphere below 15 volume %, the physical 
reinforcement of a high refractive- index layer and a medium refractive index layer and chemical resistance (abrasion 
resistance etc.) are improvable. It is that an oxygen density forms a polymer by crosslinking reaction or the 
polymerization reaction in the ambient atmosphere below 6 volume % preferably, and an oxygen density is [ an oxygen 
density ] below 2 volume % especially preferably below 3 volume % still more preferably. 
[0041] As the technique of making an oxygen density below 15 volume %, permuting atmospheric air (nitrogen 
concentration about 79 volume %, oxygen density about 21 volume %) with another gas is permuting with nitrogen 
preferably desirable especially (nitrogen purge). When forming a polymer by the photopolymerization reaction, a low- 
pressure mercury lamp, a high-pressure mercury lamp, an extra-high pressure mercury lamp, a chemical lamp, or a 
metal halide lamp can be used as the light source. Use of a high-pressure mercury lamp with good exposure 
effectiveness is the most desirable. Coating liquid (dispersion liquid of the non-subtlety particle containing a monomer) 
may be heated, and the polymerization of a monomer (or oligomer) may be promoted. Moreover, it may heat after the 
photopolymerization r eaction after spreading, and additional processing of the heat-curing r eaction of the formed 
polymer may be carried out. Since the polymer which has an anionic r adical is constructing the bridge, the convention 
of molecular weight is difficult. The rate of a polymer of having the anionic radical which is contained in a high 
refractive-index layer and a medium refractive index layer and which is constructing the bridge is 35 thru/or 95 volume 
%. desirable - 40 thru/or 90 volume % - it is 45 thru/or 80 volume % still more preferably. 

[0042] There are acetophenones, benzoins, benzophenones, phosphine oxide, ketals, anthraquinone, thioxan tons, an 
azo compound, peroxides, 2, 3-dialkyl dione compounds, disulfide compounds, fluoro amine compounds, and aromatic 
series sulfonium in the example of the photopolymerization initiator used for a polymerization reaction and 
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crosslinking reaction. 2 and 2-diethoxy acetophenone, p-dimethyl acetophenone, 1 -hydroxy dimethyl phenyl ketone, 1- 
hydroxy cyclohexyl phenyl ketone, 2-methyl-4-methylthio-2-morpholino propiophenone, and 2-benzyl-2- 
dimethylamino-l-(4-morpholino phenyl)~butanone are contained in the example of acetophenones. Benzoin methyl 
ether, benzoin ethyl ether, and benzoin iso-propyl ether are contained in the example of benzoins. Benzophenone, 2, 4- 
dichloro benzophenone, 4, and 4-dichloro benzophenone and p-chlorobenzo phenon are contained in the example of 
benzophenones. 2, 4, and 6-methylbenzoyl diphenyphosphine oxide is contained in the example of phosphine oxide. 
[0043] A commercial polymerization initiator may be used. In addition to a polymerization initiator, a polymerization 
promotor may be used. As for the addition of a polymerization initiator and a polymerization promotor, it is desir able 
that it is 0.2 thru/or 10% of the weight of the range of the whole quantity of a monomer. When forming a polymer by 
the photopolymerization reaction, a low-pressure mercury lamp, a high-pressure mercury lamp, an extra-high pressure 
mercury lamp, a chemical lamp, or a metal halide lamp can be used as the light source. Use of a high-pressure mercury 
lamp with good exposure effectiveness is the most desirable. Coating liquid (dispersion liquid of the non-subtlety 
particle containing a monomer) may be heated, and the polymerization of a monomer (or oligomer) may be pr omoted. 
Moreover, it may heat after the photopolymerization reaction after spr eading, and additional processing of the heat- 
curing reaction of the formed polymer may be carried out. Since the polymer which has an anionic radical is 
constructing the bridge, the convention of molecular weight is difficult. The rate of a polymer of having the anionic 
radical over which the bridge is constructed in a high refractive-index layer is 35 thru/or 95 volume %. desirable — 40 
thru/or 90 volume % — it is 45 thru/or 80 volume % still more preferably. 

[0044] [Quantity refractive-index layer and medium refr active index layer] drawing 3 is the cross section of a high 
refractive-index layer (1) (or medium refractive index layer). A low refractive-index layer is in the high refractive- 
index layer (1) bottom of drawing 3 , and an image display device or a lens is in the bottom. As shown in drawing 3 , a 
high refr active-index layer (1) is a layer with which there is no hole and the polymer (12) is filled up between non- 
subtlety particles (1 1). Within the high refractive-index layer (1), the non-subtlety particles (11) whose mean particle 
diameter is 1 thru/or 200nm are piled up ( drawing 3 three pieces). And it fills up with the polymer (12) which consists 
of an organic compound between non- subtlety particles (11). The polymer (12) which consists of an organic compound 
has the desirable polymer which has the anionic radical which is constructing the bridge. As for the refractive index of 
a high refractive-index layer, it is desirable that it is 1 .65 thru/or 2.40. As for a refractive index, it is still more desirable 
that it is 1.70 thru/or 2.20. As for the refr active index of a medium refr active index layer, it is desirable that it is 1.65 
thru/or 1.85. It is still more desirable that it is 1.65 thru/or 1.75. It can ask for a refractive index from the configuration 
of the spectral-r eflectance curve obtained from the measurement which uses an ABBE refractive-index meter, and 
measurement of the spectr al r eflectance of the light from a layer fr ont face. It is desirable that they are 5nm thru/or 
200nm, as for the thickness of a high refractive-index layer and a medium r efr active index layer, it is still more 
desirable that they are lOnm thru/or 150nm, and it is most desirable that they are 30nm thru/or lOOnm. It is desirable 
that it is 5% or less, as for Hayes of a high refractive-index layer and a medium refractive index layer, it is still more 
desirable that it is 3% or less, and it is most desirable that it is 1% or less. The reinforcement of a high refractive-index 
layer and a medium refractive index layer is JIS. It is desirable that it is more than H, it is a pencil hardness test 
according to K5400, and it is [ it is still more desirable that it is more than 2H, and ] most desirable that it is more than 
3H. 

[0045] The mean particle diameter of a [non-[ of a low refractive-index layer ] subtlety particle] inorganic particle is 
0.5 thru/or 200nm. If particle diameter incr eases, forward scattering will increase, and if 200nm is exceeded, coloring 
will arise in the scattered light. It is desirable that they are 1 thru/or lOOnm, as for mean particle diameter, it is still 
more desirable that they are 3 thru/or 70nm, and it is most desirable that they are 5 thru/or the range of 40nm. As 
narrow (mono disper sion) the one of the particle size distribution of a non-subtlety particle as possible is desirable. The 
amorphous thing of a non-subtlety particle is desirable. As for a non-subtlety particle, forming from a metaled oxide is 
desirable. As a metal atom, Na, K, Mg, calcium, Ba, aluminum, Zn, Fe, Cu, Ti, Sn, In, W, Y, Sb, Mn, Ga, V, Nb, Ta, 
Ag, Si, B, Bi, Mo, Ce, Cd, Be, Pb, and nickel are desirable, and aluminum, Sn, Fe, In, Ti, Zn, Zr, and Si are still more 
desirable. Especially, Si is desirable. The inorganic compound containing two or more kinds of metals may be used. 
[0046] [Detailed [ between the inorganic particles of a low refractive-index layer ] opening] drawing 4 is the cross 
section of a desirable low refractive-index layer. The antireflection film bottom of drawing 4 is a front face, and an 
image display device or a lens is in the bottom. As shown in drawing 4 , the detailed opening (23) is formed in the low 
refractive-index layer (2) between the particles of a non-subtlety particle (21). A low refractive-index layer (2) contains 
a polymer (22) in 5 - 50% of the weight of an amount further. Although the polymer (22) has pasted up the non- 
subtlety particle (21), it is not filled up with the opening between particles (23). As shown in drawing 4 , as for the 
opening between particles (23), what is closed by the polymer (22) and the non-subtlety particle (21) (it is not opening) 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/18/2006 



JP,2001-166104,A [DETAILED DESCRIPTION] 



Page 10 of 23 



is desirable, the voidage of a low reft active-index layer -- one to 50 volume % — it is — desirable — three to 45 volume 
% — it is five to 35 volume % still more preferably. If voidage is made to increase, the refr active index of a low 
refractive-index layer will fall. By this invention, the magnitude of the detailed opening between particles can also be 
easily adjusted by adjusting the particle size of a non-subtlety particle to a moderate (light is not scatter ed and a 
problem is not produced about the reinforcement of a low refractive-index layer) value. Thereby, microscopically, 
although a low reft active-index layer is the por ous membrane containing a detailed opening, it can be used as the 
uniform film optically or macroscopically. By forming a detailed opening, the macroscopic refractive index of a low 
reft active-index layer becomes a value lower than total of the refractive index of the particle and polymer which 
constitute a low r efractive-index layer. The refr active index of a layer becomes the sum of the refractive index per 
volume of the component of a layer. The refractive index of air is 1 .00 to the refr active index of a particle and a 
polymer being a bigger value than 1. Therefore, a low refractive-index layer with a very low r efractive index can be 
obtained by forming a detailed opening,. As for the detailed opening between particles, it is desirable to have closed 
within a low refractive-index layer by the non-subtlety particle and the polymer. A closed opening has the advantage on 
which dirt cannot adhere to the front face of a low refractive-index layer easily as compared with opening opened on 
the low refractive-index layer front face. 

[0047] In the desirable low refractive-index layer shown in [polymer of low refractive-index layer] drawing 4 , a low 
refractive-index layer contains the polymer of 5 thru/or 50% of the weight of an amount. A polymer pastes up a non- 
subtlety particle and has the function to maintain the structure of a low refr active-index layer including the detailed 
opening between particles. Without being filled up with an opening, the amount of the polymer used is adjusted so that 
the r einforcement of a low refractive-index layer can be maintained, the amount of a polymer ~ 10 of the whole 
quantity of a low refractive-index layer thru/or 50 % of the weight ~ desirable ~ further — desirable ~ 10 — or they are 
10 thru/or 30 % of the weight especially preferably 40% of the weight. In order to paste up a non-subtlety particle by 
the polymer, it is desirable to combine a polymer with the finishing agent of a (1) non- subtlety particle, or to use a 
polymer as a binder between (2) non-subtlety particles. As for the polymer combined with the finishing agent of (1), it 
is desirable that it is the binder polymer of (2). As for the polymer of (2), it is desirable to add a monomer to the coating 
liquid of a low refractive-index layer, and to form by the polymerization reaction after spreading and coincidence of a 
low refractive-index layer, or spreading. It is desirable to carry out combining (1) and (2). (1) Give sequential 
explanation about surface preparation and (2) binders. 

[0048] (1) Surface treatment It is desirable to carry out surface treatment to an inorganic particle and to improve 
compatibility with a polymer to it. Surface treatment can be classified into physical surface treatment like plasma 
electrodischarge treatment or corona discharge treatment, and the chemical cleaning which uses a coupling agent. It is 
desirable to carry out in the combination of chemical cleaning or physical surface treatment, and chemical cleaning. As 
a coupling agent, an ORGANO alkoxy metal compound (an example, a titanium coupling agent, silane coupling agent) 
is used preferably. When a non-subtlety particle consists of a silicon dioxide, the surface treatment by the silane 
coupling agent can carry out effectively especially. The following type (la) and (lb) show a desirable silane coupling 
agent. 
[0049] 
[Formula 1] 

(la) (lb) 

R1 R5 

R40-Si-OR2 RfiO-Si-R 6 
OR3 OR 7 

[0050] A carbon atomic number independently Rl, R5, and R6 among a formula, respectively 1 thru/or 10 alkyl 
groups, The aryl group of 6 thru/or 10 and a carbon atomic number 2 thru/or 10 alkenyl radicals, [ a carbon atomic 
number ] A carbon atomic number is [ the alkynyl group or carbon atomic number of 2 thru/or 10 ] the aralkyl radical 
of 7 thru/or 10, and a carbon atomic number is [ the alkyl group or carbon atomic number of 1 thru/or 6 of R2, R3, R4, 
R7, and R8 ] the acyl group of 2 thru/or 6 independently, respectively. In a formula (la) and a formula (lb), it is 
desirable that they are an alkyl group, an aryl group, an alkenyl radical, or an aralkyl radical, as for Rl, R5, and R6, it is 
still more desirable that they are an alkyl group, an aryl group, or an alkenyl radical, and it is most desirable that they 
are an alkyl group or an alkenyl radical. An alkyl group, the aryl group, the alkenyl radical, the alkynyl group, and the 
aralkyl radical may have the substituent. A glycidyl group, a glycidyloxy radical, an alkoxy group, a halogen atom, an 
acyloxy radical (an example, acryloyloxy, methacryloyloxy), mercapto, amino, carboxyl, cyano ** isocyanate, and an 
alkenyl sulfonyl group (an example, vinyl sulfonyl) ar e contained in the example of a substituent. 
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[0051] As for R2, R3, R4, R7, and R8, in a formula (la) and a formula (lb), it is desirable that it is an alkyl group. The 
alkyl group may have the substituent. An alkoxy group is contained in the example of a substituent. As for a silane 
coupling agent, it is desirable to have a double bond in intramolecular and to make it combine with a polymer by the 
reaction of the double bond. As for a double bond, it is desirable to exist in the substituent of Rl, R5, or R6 of a 
formula (la) and a formula (lb), an especially desirable silane KAPPURRINGU agent ~ the following type (Ha) — and 
(lib) it is shown. 
[0052] 
[Formula 2] 

(Ila) (lib) 

L 1_ 0 _Co-C=:CH 2 L 2 — 0~CO-C=CH 2 

R l4 0 -Si—OR 12 R 11 RlfiO— R 16 R 15 

QR13 OR 17 

[0053] Rl 1 and R15 are a hydrogen atom or methyl independently among a formula, respectively. R16 The alkyl group ... 
of 1 thru/or 10 and a carbon atomic number 6 thru/or 10 aryl groups, [ a carbon atomic number ] For a carbon atomic 
number, 2 thru/or the alkenyl radical of 10, and a carbon atomic number is [ the alkynyl group or carbon atomic 
number of 2 thru/or 10 ] the aralkyl radicals of 7 thru/or 10. A carbon atomic number is [ the alkyl group or carbon 
atomic number of 1 thru/or 6 of R12 R13 R14, R17, and R18 ] the acyl group of 2 thru/or 6 independently, 
respectively, and LI and L2 are the connection radicals of bivalence. Setting at a ceremony (lib), R16 is Rl of a 
formula (la) and a formula (lb), and R5. And R6 It has the same definition. In a formula (Ila) type (lib), R12, R13, 
R14, R17, and R18 have the same definition as R2, R3, R4, R7, and R8 of a formula (la) and a formula (lb). In a 
formula (Ila) type (lib), as for LI and L2, it is desirable that it is an alkylene group, it is still more desirable that a 
carbon atomic number is the alkylene group of 1 thru/or 10, and it is most desirable that a carbon atomic number is the 
alkylene group of 1 thru/or 6. 

[0054] For the example of a silane coupling agent shown by the formula (la) Methyl trimetoxysilane, methyl 
triethoxysilane, a methyl trimethoxy ethoxy silane, Methyltriacetoxysilane, MECHIRUTORI butoxysilane, 
ethyltrimethoxysilane, Ethyltriethoxysilane, vinyltrimetoxysilane, vinyltriethoxysilane, Vinyltriacetoxysilane, a vinyl 
trimethoxy ethoxy silane, Phenyltrimethoxysilane, phenyltriethoxysilane, FERU triacetoxysilane, Gamma- 
chloropropyltrimetoxysilane, gamma-chloropropyl triethoxysilane, gamma-chloropropyl triacetoxysilane, 3 and 3, 3- 
trifluoropropyl trimetoxysilane, Gamma-glycidyloxypropyl trimethoxysilane, gamma-glycidyloxy propyl 
triethoxysilane, gamma-(beta-glycidyl oxyethoxy) propyltrimethoxysilane, beta-(3, 4-epoxycyclohexyl) 
ethyltrimethoxysilane, beta-(3, 4-epoxycyclohexyl) ethyltriethoxysilane, gamma- aery loyloxypropyl trimethoxysilane, 
gamma-methacryloyl oxypropyl trimethoxysilane, gamma-aminopropyl trimethoxysilane, gamma-aminopropyl 
triethoxysilane, gamma-mercapto propyltrimethoxysilane, gamma-mercapto propyl triethoxysilane, N-beta- 
(aminoethyl)-gamma-aminopropyl trimethoxysilane, and beta-cyano ethyltriethoxysilane are contained. 
[0055] For the example of a silane coupling agent shown by the formula (lb) Dimethyldimethoxysilane, 
phenylmethyldimethoxysilane, dimethyl di ethoxy silane, Phenylmethyldiethoxysilane, gamma-glycidyloxy 
propylmethyl diethoxysilane, gamma-glycidyloxy propylmethyl dimethoxysilane, gamma-glycidyloxy propyl phenyl 
diethoxysilane, Gamma-chloropropyl methyldiethoxysilane, a dimethyl diacetoxy silane, Gamma- 
acryloyloxypropylmethyldimethoxysilane, gamma-acryloyloxypropyl methyldiethoxysilane, gamma-methacryloyl 
oxypropyl methyl dimethoxysilane, gamma-methacryloyl oxypropyl methyldiethoxysilane, Gamma- 
mercaptpropylmethyl dimethoxysilane, gamma-mercapto propylmethyl diethoxysilane, gamma-aminopropyl methyl 
dimethoxysilane, gamma-aminopropyl methyldiethoxysilane, methylvinyl dimethoxysilane, and methylvinyl 
diethoxysilane are contained. 

[0056] The gamma-acryloyloxypropylmethyldimethoxysilane which has a double bond in intramolecular, gamma- 
acryloyloxypropyl methyldiethoxysilane, gamma-methacryloyl oxypropyl methyl dimethoxysilane, gamma- 
methacryloyl oxypropyl methyldiethoxysilane, methylvinyl dimethoxysilane, and methylvinyl diethoxysilane are 
desirable. The gamma-acryloyloxypropylmethyldimethoxysilane shown by the formula (lib), gamma- 
acryloyloxypropyl methyldiethoxysilane, gamma-methacryloyl oxypropyl methyl dimethoxysilane, and especially 
gamma-methacryloyl oxypropyl methyldiethoxysilane are desirable. 

[0057] Two or more kinds of coupling agents may be used together. In addition to the silane coupling agent shown by 
the formula (la) and the formula (lb), other silane coupling agents may be used. The alkyl ester (an example, methyl 
orthosilicate, ethyl orthosilicate, orthosilicic acid n-propyl, orthosilicic acid i-propyl, orthosilicic acid n-butyl, 
orthosilicic acid sec-butyl, orthosilicic acid t-butyl) of orthosilicic acid and its hydrolyzate are contained in other silane 
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coupling agents. The surface treatment by the coupling agent adds a coupling agent to the distributed object of a non- 
subtlety particle, is the temperature from a room temperature to 60 degrees C, and can carry it out by leaving a 
distributed object for ten days from several hours. In order to promote a surface treatment reaction, an inorganic acid 
(an example, a sulfuric acid, a hydrochloric acid, a nitric acid, a chromic acid, a hypochlorous acid, a boric acid, 
orthosilicic acid, a phosphoric acid, carbonic acid), organic acids (an example, an acetic acid, polyacrylic acid, 
benzenesulfonic acid, a phenol, polyglutamic acid), or these salts (an example, a metal salt, ammonium salt) may be 
added in a distributed object. Moreover, you may heat-treat. 

[0058] (2) As for a binder binder polymer, it is desirable that it is the polymer which has saturated hydrocarbon or a 
polyether as a principal chain, and it is still more desirable that it is the polymer which has saturated hydrocarbon as a 
principal chain. As for a binder polymer, it is desirable to construct the bridge. As for the polymer which has saturated 
hydrocarbon as a principal chain, it is desir able to obtain by the polymerization reaction of an ethylene natur e partial 
saturation monomer. In order to obtain the binder polymer which is constructing the bridge, it is desirable to use the 
monomer which has two or more ethylene nature partial saturation radicals. 

[0059] For the example of the monomer which has two or more ethylene nature partial saturation radicals the ester (an 
example and ethylene GURIKORUJI (meta) acrylate — ) of polyhydric alcohol and an acrylic acid (meta) 1, 4- 
cyclohexane diacrylate, pentaerythritol tetrapod (meta) acrylate, Pen TAERISURITORUTORI (meta) acrylate, 
TORIMECHI roll pro pantry (meta) acrylate, Trimethylolethane tri(metha)acrylate, dipentaerythritol tetrapod (meta) 
acrylate, Dipentaerythritol PENTA (meta) acrylate, pentaerythritol hexa (meta) acrylate, 1, 2, 3-cyclohexane tetra- 
methacrylate, polyurethane polyacrylate, polyester polyacrylate, vinylbenzene, and its derivative (an example — ) 1 , 4- 
divinylbenzene, 4-vinyl benzoic-acid-2-acryloyl ethyl ester, 1, 4-divinyl cyclohexanone, a vinyl sulfone (an example, 
divinyl sulfone), acrylamide (an example, methylenebis acrylamide), and methacrylamide are contained. As for the 
polymer which has a polyether as a principal chain, it is desirable to compound by the ring-opening-polymerization 
reaction of a polyfunctional EPOSHIKI compound. In addition to it instead of the monomer which has two or more 
ethylene nature partial saturation radicals, the structure of cross linkage may be introduced into a binder polymer by the 
reaction of a cross-linking radical. An isocyanate radical, an epoxy group, an aziridine radical, an oxazoline radical, an 
aldehyde group, a carbonyl group, a hydrazine radical, a carboxyl group, a methylol radical, and an activity methylene 
group ar e contained in the example of a cross-linking functional group. A vinyl sulfonic acid, an acid anhydride, a 
cyanoacrylate derivative, a melamine, the etherification methylol, ester, and urethane can also be used as a monomer 
for introducing the structure of cross linkage. Like a block isocyanate radical, the functional group which shows cross- 
linking as a result of a decomposition r eaction may be used. 

[0060] Moreover, reactivity may be shown as a result of not only the above-mentioned compound but the above- 
mentioned functional group's decomposing a bridge formation radical in this invention. As for a binder polymer, it is 
desirable to add a monomer to the coating liquid of a low r efr active-index layer, and to form by the polymerization 
reaction (further crosslinking reaction [ If required ]) after spreading and coincidence of a low refractive-index layer, or 
spreading. It is desirable to use a polymerization initiator because of a polymerization reaction. For example, the 
thermal polymerization initiator mentioned above and a photopolymerization initiator are mentioned. The 
polymerization r eaction of a binder polymer has a desir able photopolymerization reaction. When forming a binder- 
polymer by the photopolymerization reaction, it is desirable that an oxygen density forms in the ambient atmosphere 
below 15 volume %. When an oxygen density forms a binder polymer in the ambient atmosphere below 15 volume %, 
the physical reinforcement of a low refractive-index layer and chemical resistance (abrasion resistance etc.) are 
improvable. It is that an oxygen density forms by the crosslinking reaction or the polymerization reaction of a monomer 
in the ambient atmosphere below 6 volume % preferably, and an oxygen density is [ an oxygen density ] below 2 
volume % especially preferably below 3 volume % still more preferably. As the technique of making an oxygen density 
below 15 volume %, permuting atmospheric air (nitrogen concentration about 79 volume %, oxygen density about 21 
volume %) with another gas is permuting with nitrogen preferably desirable especially (nitrogen purge). To the coating 
liquid of a low refractive-index layer, a small amount of polymer (an example, polyvinyl alcohol, a polyoxyethylene, 
polymethylmethacrylate, polymethyl acrylate, diacetyl cellulose, triacetyl cellulose, a nitrocellulose, polyester, alkyd 
resin) may be added. 

[0061] As for a [low reft active-index layer] low refractive-index layer, it is desirable that it is the layer which has a 
detailed opening between particles including an above-mentioned non-subtlety particle and an above-mentioned 
polymer. As for the refractive index of a low refractive-index layer, it is desir able that it is 1.30 thru/or 1.55, and it is 
still more desirable that it is 1.35 thru/or 1.50. It is desirable that they are 30nm thru/or 200nm, as for the thickness of a 
low refractive-index layer, it is still more desirable that they are 50nm thru/or 150nm, and it is most desirable that they 
are 60nm thru/or 120nm. It is desirable that it is 5% or less, as for Hayes of a low refractive-index layer, it is still more 
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desirable that it is 3% or less, and it is most desirable that it is 1% or less. The reinforcement of a low refractive-index 
layer is JIS. It is desirable that it is more than H, it is a pencil hardness test according to K5400, and it is [ it is still 
more desirable that it is more than 2H, and ] most desirable that it is more than 3H. 

[0062] It is desirable that an antireflection film has a transparence base material except for the case where a 
[transparence base material] antireflection film is directly prepared in a CRT image display side or a lens front face. As 
a transparence base material, it is desirable to use plastic film, the example of the ingredient of plastic film — cellulose 
ester (an example and triacetyl cellulose — ) Diacetyl cellulose, cellulose propionate, a butyryl cellulose, An acetyl- 
propionyl cellulose, a nitrocellulose, a polyamide, a polycarbonate and polyester (an example and polyethylene 
terephthalate --) Polyethylenenaphthalate, Polly 1, 4-cyclohexane dimethylene terephthalate, Polyethylene -1,2- 
JIFENOKISHI ethane -4, a 4-dicarboxy rate, Polybutylene terephthalate, polystyrene (an example, syndiotactic 
polystyrene), Polyolefine (an example, polypropylene, polyethylene, the poly methyl pentene), polysulfone, the poly 
ETERU sulfone, polyarylate, polyether imide, polymethylmethacrylate, and a polyether ketone are contained. Triacetyl 
cellulose, a polycarbonate, and polyethylene terephthalate **** polyethylenenaphthalate are used preferably, and 
especially a desirable thing is triacetyl cellulose. 

[0063] In this invention, by the solvent cast method, the manufactured triacetyl cellulose is desirable and is 
manufactured using the solution (dope) which dissolved triacetyl cellulose in the organic solvent. As for the organic 
solvent preferably used as a main solvent of this invention, it is desirable that the solvent with which the ether of 3-12 
and a carbon atomic number are chosen for a carbon atomic number, and the ester and the carbon atomic number of 3- 
12 are chosen for the ketone of 3-12 and a carbon atomic number from the halogenated hydrocarbon of 1-7 is included. 
The ether, a ketone, and ester may have cyclic structure. The compound which has two or mor e either of the functional 
groups (namely, -O-, -CO-, and -COO-) of the ether, a ketone, and ester can also be used as an organic solvent. The 
organic solvent may have other functional gr oups like an alcoholic hydroxyl group. In the case of the organic solvent 
which has two or more kinds of functional groups, the carbon atomic number should just be convention within the 
limits of the compound which has one of functional groups. 

[0064] In this invention, it is produced by the solvent cast method that-izing should be carried out [ film ] by the flow 
casting more than two-layer using the prepared dope. A dope is cast on a drum or a band, evaporates a solvent, and 
forms a film. As for the dope before flow casting, it is desirable to adjust concentration so that the amount of solid 
content may become 10 - 40%. As for the front face of a drum or a band, it is desirable to make a mirror plane 
condition. 

[0065] When casting two or more dopes, while a dope is made to cast, respectively and carries out a laminating from 
two or more flow casting openings which kept and prepared spacing in the travelling direction of a base material, a film 
may be produced, for example, it can be adapted for JP,61 -158414, A, JP, 1-1 22419, A, JP,1 1-198285,A, etc. in the 
approach of a publication. Moreover, also by casting a dope from two flow casting openings, to frlm-ize is possible, for 
example, it can carry out by the approach of a publication to JP,60-27562,B, JP,6 1-94724, A, JP,61-947245,A, JP,61- 
104813,A, JP,61-158413,A, and JP,6-134933,A. Moreover, the flow of the hyperviscous dope of a publication may be 
wrapped in the dope of hypoviscosity to JP,56-162617,A, and the quantity and the flow casting approach which 
extrudes the dope of hypoviscosity to coincidence may be used. 

[0066] Or by stripping off the film cast to the base material with the first flow casting opening again using two flow 
casting openings, and performing second flow casting to the side which was in contact with the base material side, it is 
possible to produce a film, for example, it is the approach indicated by JP,44-20235,B. The same solution is sufficient 
as the dope to cast, a different dope may be especially used for it, and it is not limited. What is necessary is just to 
extrude the dope according to the function from each flow casting opening, in order to give a function to two or more 
layers. Casting other stratum functionale (for example, a glue line, a color layer, an antistatic layer, an anti halation 
layer, UV absorption layer, a polarization layer, etc.) into coincidence can also carry out the dope furthermore used for 
this invention. 

[0067] The triacetyl cellulose film which carried out saponification processing can also be used preferably. The 
thickness of a transparence base material has good 1-300 micrometers, and 30-150 micrometers is 50-120 micrometers 
especially preferably preferably. As for the light transmittance of a transparence base material, it is desirable that it is 
80% or more, and it is still more desirable that it is 86% or more. As for Hayes of a transparence base material, it is 
desirable that it is 2.0% or less, and it is still more desirable that it is 1 .0% or less. As for the refractive index of a 
transparence base material, it is desirable that it is 1.4 thru/or 1.7. 

[0068] As for a photopolymerization initiator, it is desirable to use it in the range of 0.1 thru/or 15 weight sections to 
the polyfunctional monomer 100 weight section, and it is still more desirable to use it in the range of 1 thru/or 10 
weight sections. As for a photopolymerization reaction, it is desirable after spr eading of a rebound ace court layer, and 
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desiccation to carry out by UV irradiation. In a rebound ace court layer, it is desirable to add a bulking agent. A bulking 
agent makes high the degree of hardness of a rebound ace court layer, and has the function to suppress hardening 
contraction of polyfunctional monomer. As a bulking agent, it is desirable to use a non-subtlety particle or an organic 
particle. A silicon-dioxide particle, a titanium-dioxide particle, a zirconium dioxide particle, an aluminum oxide 
particle, a tin oxide particle, a calcium-carbonate particle, a barium-sulfate particle, talc, a kaolin, and a calcium-sulfate 
particle are contained in the example of a non-subtlety particle. A methacrylic-acid-methyl acrylate copolymer , silicon 
resin, polystyrene, a polycarbonate, an acrylic-acid-styrene copolymer, benzoguanamine resin, melamine resin, 
polyolefine, polyester, a polyamide, polyimide, and polyfluoroethylene are contained in the example of an or ganic 
particle. As for the mean particle diameter of the particle used as a bulking agent, it is desirable that they are 0.01 
thru/or 2 micrometers, and it is still more desirable that they are 0.02 thru/or 0.5 micrometers. In a rebound ace court 
layer or its coating liquid, a coloring agent (a pigment, color), a defoaming agent, a thickener, a leveling agent, a flame 
retarder, an ultraviolet ray absorbent, an antioxidant, and the resin for reforming may be added further. As for the 
thickness of a rebound ace court layer, it is desirable that they are 1 thru/or 15 micrometers. The reinforcement of a 
rebound ace court is JIS. It is desirable that it is more than H, it is a pencil hardness test according to K5400, and it is 
[ it is still more desirable that it is more than 2H, and ] most desirable that it is more than 3H. 
[0069] An overcoat layer applies and forms the coating liquid containing a fluorine-containing compound on a low 
refractive-index layer. In this invention, the ingredient of an overcoat layer makes the rate of occupying the opening of 
a low refractive-index layer under 70 volume %. It is more desirable that it is under 40 volume %, it is desirable that it 
is under 50 volume %, and it is [ as for the rate that the ingr edient of an overcoat layer occupies the opening of a low 
refractive-index layer, it is still more desirable that it is under 30 volume %, and ] most desirable that it is under 20 
volume %. As for the refractive index of the fluorine-containing compound used for an overcoat layer, it is desirable 
that it is 1.35-1.50. It is 1.38-1.45 preferably [ it is more desirable and ] to 1.36-1.47, and apan. Moreover, as for a 
fluorine-containing compound, it is desirable that a fluorine atom is included in 35 - 80% of the weight of the r ange, 
and it is still more desirable to contain in 45 - 75% of the weight of the range. A fluorine-containing polymer, a 
fluorine-containing shir an compound, a fluorine-containing surfactant, the fluorine-containing ether, etc. are mentioned 
to a fluorine-containing compound. 

[0070] the voice of this invention with desirable [overcoat layer] drawing 5 — it is the cross section of a low refractive- 
index layer (2) and an overcoat layer (6) which can be set like. A non-subtlety particle (21) and a polymer (22) are 
contained in a low refractive-index layer (2), and the opening (23) is formed between particles. The overcoat layer (6) 
of drawing 5 (a) contains the particle (61) of a fluorine-containing compound. Since opening of the opening (23) of a 
low refr active-index layer (2) is closed by the particle (61) of a fluorine-containing compound, the opening (23) of a 
low refractive-index layer (2) is maintained also even for after overcoat layer (6) formation. The cover age of the 
material of an overcoat layer is adjusted to extent with which the overcoat layer (6) of drawing 5 (b) does not fill all the 
openings of a low refractive-index layer (2). Therefore, the opening (23) of a low r efractive-index layer (2) is 
maintained also even for after formation of an overcoat layer (6). Drawing 5 (c) is the cross section of a low refractive- 
index layer and an overcoat layer in the most desirable mode of this invention. An overcoat layer (6) consists of a with 
a weight average molecular weight of 20,000 or more fluorine-containing polymer, and, as for the irregularity of the 
front face of a low refractive-index layer, a wrap does not trespass upon the opening inside a low refractive-index layer 
(23). Therefore, the opening (23) of a low refractive-index layer (2) is maintained also even for after formation of an 
overcoat layer (6). In the case of this mode, an opening is maintained even if it applies the coverage of an overcoat 
layer (6) more than the volume of the opening (23) of a low refr active-index layer (2). Therefore, in the mode shown in 
drawing 5 (c), the overcoat layer (6) has covered the fr ont face of a low refr active-index layer (2) as a continuation 
layer. 

[0071] An overcoat layer applies and forms the coating liquid containing a fluorine-containing compound on a low 
refr active-index layer. In this invention, the ingredient of an overcoat layer makes the rate of occupying the opening of 
a low refr active-index layer under 70 volume %. It is more desirable that it is under 40 volume %, it is desirable that it 
is under 50 volume %, and it is [ as for the rate that the ingredient of an overcoat layer occupies the opening of a low 
refractive-index layer, it is still more desirable that it is under 30 volume %, and ] most desirable that it is under 20 
volume %. As for the fluorine-containing compound used for an overcoat layer, it is desirable that a fluorine atom is 
included in 35 thru/or 80% of the weight of the range, and it is still more desirable to contain in 45 thru/or 75% of the 
weight of the range. As a fluorine-containing compound, a fluorine-containing surfactant, a fluorine-containing 
polymer, and the fluorine-containing ether and a fluorine-containing shiran compound are used preferably. 
[0072] What was compounded by the crosslinking reaction or the polymerization reaction of the ethylene nature partial 
saturation monomer containing a fluorine as a fluorine-containing polymer is mentioned. Ester with a fluoro olefin (an 
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example, fluoro ethylene, vinylidene fluoride, tetrafluoroethylene, hexafluoropropylene, perfluoro -2, the 2-dimethyl - 
1, 3-JIOKI SOL), fluorination vinyl ether and fluorine permutation alcohol, an acrylic acid, or a methacrylic acid is 
contained in the example of the ethylene nature partial saturation monomer containing a fluorine atom. The copolymer 
which does not contain the repeat unit which contains a fluorine atom as a fluorine-containing polymer, and a fluorine 
atom and which consists of a structural unit repeatedly can also be used. The above-mentioned copolymer can be 
obtained by the polymerization r eaction of the ethylene nature partial saturation monomer containing a fluorine atom, 
and the ethylene nature partial saturation monomer which does not contain a fluorine atom. As an ethylene nature 
partial saturation monomer which does not contain a fluorine atom an olefin (an example, ethylene, a propylene, an 
isoprene, and a vinyl chloride — ) acrylic ester (an example and a methyl aery late — ), such as a vinylidene chloride 
methacrylic ester (an example — ), such as an ethyl acrylate and 2-ethylhexyl acrylate A methyl methacrylate, ethyl 
methacrylate, methacrylic-acid butyl, ethylene glycol dimethacrylate, etc., styrene and its derivative (an example, 
styrene, a divinylbenzene, and vinyltoluene — ) Vinyl ether, such as alpha methyl styrene (an example, methyl vinyl 
ether, etc.), Vinyl ester, acrylamides (an example, vinyl acetate, propionic-acid vinyl, cinnamic acid vinyl, etc.) (an 
example, N-tert-butyl acrylamide, N-cyclohexyl acrylamide, etc.), methacrylamide, and acrylonitrile are mentioned. As 
a fluorine-containing shiran compound, the silane compound (example, heptadeca fluoro - 1, 2, 2, and 2-tetradecyl) 
triethoxysilane containing a perfluoroalkyl radical etc. is mentioned. The hydrophilic part of a fluorine-containing 
surface active agent may be any of anionic, cationicity, nonionicity, and both sexes. And a part or all of a hydrogen 
atom of a hydrocarbon that constitutes a hydr ophobic part is permuted by the fluorine atom. 

[0073] The fluorine-containing ether is a compound currently generally used as lubricant. A perfluoro polyether etc. is 
mentioned as the fluorine-containing ether. Especially the thing for which the fluorine-containing polymer into which 
the structure of cross linkage was introduced is used for an overcoat layer is desirable. The fluorine-containing polymer 
into which the structure of cr oss linkage was intr oduced is obtained bridge formation or by carrying out a 
polymerization in the fluorine-containing polymer which has a cross-linking radical or a polymerization nature 
machine. The fluorine-containing polymer which has a cross-linking radical or a polymerization nature machine can be 
obtained by introducing a cross-linking radical or a polymerization nature machine into the fluorine-containing polymer 
which does not have a cross-linking radical or a polymerization nature machine as a side chain. As a cross-linking 
radical or a polymerization natur e machine, it is desirable that they are light and the functional group in which it reacts 
to with UV irradiation, an electron beam (EB) exposure, or heating, and a fluorine-containing polymer comes to have 
the structure of cross linkage preferably. As a cross-linking radical or a polymerization nature machine, radicals, such 
as acryloyl, methacryloyl one, isocyanate, epoxy, an aziridine, oxazoline, an aldehyde, carbonyl, a hydrazine, carboxyl, 
methylol, and activity methylene, are mentioned. A commercial item may be used as a fluorine-containing polymer 
which has a cross-linking radical or a polymerization nature machine. An overcoat layer can contain bulking agents (for 
example, a non-subtlety particle, an organic particle, etc.), a slipping agent, surfactants (silicon compounds, such as 
dimethyl silicon etc.), etc. in addition to a fluorine-containing compound. As for an overcoat layer, it is desirable to 
form a fluorine-containing compound and the other coating liquid which dissolves or distributed the arbitration 
component contained by request after spreading, coincidence, or spreading by the crosslinking reaction by an optical 
exposure, an electron ray beam exposur e, or heating or the polymerization reaction. The thickness of an overcoat layer 
has desirable 3-50nm, and 5-35nm is 7-25nm especially preferably more preferably. 

[0074] The reflection factor of a [antireflection film] antireflection film is so desirable that it is low. It is desirable that 
the average reflectance in 450 thru/or a 650nm wavelength field is specifically 2% or less, it is still more desirable that 
it is 1% or less, and it is most desirable that it is 0.7% or less. As for Hayes of an antireflection film, it is desirable that 
it is 3% or less, it is still more desirable that it is 1% or less, and it is most desirable that it is 0.5% or less. In order that 
an antireflection film may improve physical reinforcement (abrasion resistance etc.), as for the dynamic friction 
coefficient of the front face of the side which has a low r efr active-index layer, it is desirable that it is 0.25 or less. The 
dynamic friction coefficient indicated here applies a lOOg load to a stainless steel fastball, and says the front face of the 
side which has a low r efractive-index layer when moving the front face of the side which has a low refr active-index 
layer by part for 60cm/in rate, and the dynamic friction coefficient between stainless steel fastballs with a diameter of 
5mm. It is 0.17 or less preferably and is 0.15 or less especially preferably. It is desirable that it is more than H, it is a 
pencil hardness test according to JISK5400, and it is [ as for the r einforcement of an antireflection film, it is still mor e 
desirable that it is more than 2H and ] most desirable that it is more than 3H. Moreover, in order to improve antifouling 
property ability, as for an antireflection film, it is desirable that the contact angle over the water of the fr ont face of the 
side which has a low refractive-index layer is 90 degrees or more. Furthermore, it is 95 degrees or more preferably, and 
is 100 degrees or more especially preferably. As for the contact angle over a dynamic friction coefficient and water, it 
is desirable to be maintained even after applying the antireflection film of this invention to a polarizing plate. The 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 12/18/2006 



JP 5 2001- 166104, A [DETAILED DESCRIPTION] 



Page 16 of 23 



antireflection film may have the anti-dazzle function to scatter outdoor daylight. An anti-dazzle function is obtained by 
forming irregularity on the surface of an antireflection film. For example, small quantity (it is 0.1 - 50 % of the weight 
to layer to add) addition of the comparatively big particle (for example, particle whose mean particle diameter is l-5m) 
in a low refractive-index layer, a high reft active-index layer, a medium refractive index layer, or a rebound ace court 
layer may be carried out. When an antireflection film has an anti-dazzle function, it is desirable that they are 3 thru/or 
30%, as for Hayes of an antireflection film, it is still more desirable that they are 5 thru/or 20%, and it is most desirable 
that they are 7 thru/or 20%. 

[0075] The layer except having stated above may be prepared in [the method etc. antireflection films of forming an 
antireflection film]. For example, in addition to a rebound ace court layer, on a transparence base material, a glue line, a 
shielding layer, a slipping layer, and an antistatic layer may be prepared. A shielding layer is prepared in order to cover 
an electromagnetic wave and infrared radiation. In each class of an antireflection film, or its coating liquid, 
polymerization inhibitor , a leveling agent, a thickener, a coloring inhibitor , an ultraviolet ray absorbent, a silane 
coupling agent, an antistatic agent, and an adhesion grant agent may be added in addition to the component (a non- 
subtlety particle, a polymer, a dispersion-medium object, a polymerization initiator, polymerization promoter) 
mentioned above. Fluorination alkyl ester (431 for example, FC- of Sumitomo 3M 430, FC- the above trade name) and 
apolysiloxane (for example, SF1023, SF1054 and SF1079 of General Electric, Inc., DC190, DC200, DC510 and 
DC1248 of Dow Coming, Inc., BYK300, BYK310, BYK320, BYK322, BYK330 and BYK370 of BYK Chemie, Inc., 
the above trade name) are contained in the example of a leveling agent. Each class of the antir eflection film can be 
formed spreading by a dip coating method, the Ayr knife coat method, the curtain coat method, the roller coat method, 
the wire bar coat method, the gravure coat method, or the extrusion coat method (U.S. Pat. No. 2681294 number 
specification publication). More than a bilayer may be applied to coincidence. About the approach of coincidence 
spreading, each specification of a U.S. Pat. No. 2761791 number, said 2941898 numbers, said 3508947 numbers, and 
said 3526528 numbers and Yuji Harasaki work, coating engineering, 253 pages, and Asakura Publishing (1973) have a 
publication. 

[0076] The [image-display-device] antireflection film is applied to an image display device like a liquid crystal display 
(LCD), a plasma display panel (PDP), and an electroluminescence display (ELD) and a cathode-ray tube display 
(CRT). An antireflection film pastes up the transparence base material side of an antireflection film on the image 
display side of an image display device. 

[0077] Drawin g 6 is the outline sectional view showing typically various modes which apply the antireflection film of 
this invention to an image display device. Drawing 6 (a) is a desirable mode which applies an antireflection film to 
PDP, ELD, and CRT. The antireflection film has pasted up the transparence base material (3) on the image display side 
of an image display device through binder layer (b). Drawing 6 (b), (c), and (d) are desirable modes which apply an 
antireflection film to LCD. In drawing 6 (b), the transparence base material (3) has pasted the polarizing plate 
protective coat (low 1) through binder layer (**), and the antireflection film has pasted up another polarizing plate 
protective coat (low 2) on the image display side of an image display device through binder layer (b). In dr awing 6 (c), 
the transparence base material (3) has pasted the polarizing plate (Ha) through binder layer (**), and the antireflection 
film has pasted up the polarizing plate protective coat (low 2) on the image display side of an image display device 
through binder layer (b). In drawing 6 (d), the transparence base material (3) has pasted the direct polarizing plate (Ha), 
and the antireflection film has pasted up the polarizing plate protective coat (low 2) side on the image display side of an 
image display device through binder layer (b). Additives, such as a particle and a color, may be added in binder layer 
(b). 
[0078] 

[Example] Although an example explains this invention still more concretely below, this invention is not limited to 
these. 

[Example 1] 

(Prepar ation of the coating liquid for rebound ace court layers) In 625g (solid content concentration; 72 % of the 
weight, silica content;38 % of the weight) of methyl-ethyl-ketone solutions of a commercial rebound ace court 
ingredient (DESORAITO Z7503, product made from JSR), methyl-ethyl-ketone 155. Og and cyclohexanone 220.0g 
were added and stirred. It filtered with the filter made from polypropylene of 0.4 micrometers of apertures, and the 
coating liquid of a rebound ace court layer was prepared. 

[0079] (Preparation of titanium-dioxide particle dispersion liquid) The Sand grinder mill distributed the titanium- 
dioxide particle (TTO-55B, shell ingr edient; alumina (9% of the weight of whole particle), Ishihara Sangyo Kaisha, 
Ltd. make) 30.0 weight section of a core/shell structure, the commercial anionic monomer (PM-21, Nippon Kayaku 
Co., Ltd. make) 4.5 weight section, the commercial cationic monomer (DMAEA, Kohjin Co., Ltd.) 0.3 weight section, 
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and the cyclohexanone 65.2 weight section, and titanium-dioxide dispersion liquid with a weight mean diameter of 
53nm were prepared. 

[0080] (Preparation of the coating liquid for medium refractive index layers) To the 49.60g of the above-mentioned 
titanium-dioxide dispersion liquid, 0.920g and a photosensitizer (kaya KYUA DETX, Nippon Kayaku Co., Ltd. make) 
were added for 18.08g and a photopolymerization initiator (the IRUGA cure 907, Ciba-Geigy make), 230.0g and 500g 
of cyclohexanones were added for 0.307g and a methyl ethyl ketone, and dipentaerythritol hexaacrylate (DPHA, 
Nippon Kayaku Co., Ltd. make) was stirred to them. It filtered with the filter made from polypropylene of 0.4 
micrometers of apertures, and the coating liquid for medium refr active index layers was prepared. 
[0081] (Preparation of the coating liquid for high reft active-index layers) To the 1 10. Og of the above-mentioned 
titanium-dioxide dispersion liquid, 0.520g and a photosensitizer (kaya KYUA DETX, Nippon Kayaku Co., Ltd. make) 
were added for 6.29g and a photopolymerization initiator (the IRUGA cure 907, Ciba-Geigy make), 230. Og and 460. Og 
of cyclohexanones were added for 0.173g and a methyl ethyl ketone, and dipentaerythritol hexaacrylate (DPHA, 
Nippon Kayaku Co., Ltd. make) was stirred to them. It filtered with the filter made from polypropylene of 0.4 
micrometers of apertures, and the coating liquid for high refractive-index layers was prepared. 
[0082] (Preparation of the coating liquid for low refractive-index layers) After adding 7.5g (KBM-503, Shin-Etsu 
Chemical Co., Ltd. make) of silane coupling agents, and 5.0g of 0.1-N hydrochloric acids to 500g (a methanol silica 
sol, 30 % of the weight of concentration, product made from Nissan Chemistry) of methanol dispersion liquid of a 
commercial silica particle and agitating at a room temperature for 5 hours, it was left at the room temperature for five 
days, and the methanol dispersion liquid of the silica particle which carried out silane coupling agent processing were 
prepared. To 121.0g of methanol dispersion liquid of the silica particle which carried out silane coupling agent 
processing, 0.297g and a photosensitizer (kaya KYUA DETX, Nippon Kayaku Co., Ltd. make) were added for 7.43g 
and a photopolymerization initiator (the IRUGA cure 907, Ciba-Geigy make), 300g and 300g of 2-butanol were added 
for 0.1 49g and methyl isobutyl ketone, and dipentaerythritol hexaacrylate (DPHA, Nippon Kayaku Co., Ltd. make) was 
stirred to them. It filtered with the filter made from polypropylene of 0.4 micrometers of apertures, and the coating 
liquid for low refractive-index layers was prepared. 

[0083] (Pr epar ation of the coating liquid for overcoat layer s) To heat cross-linking fluorine-containing polymer (TN- 
020C, 6 % of the weight [ of solid content concentration ], methyl-isobutyl-ketone solution, product made fr om JSR) 
50. Og, 1 10. 6g and 39.4g of cyclohexanones were added, and methyl isobutyl ketone was stirred to it. It filtered with the 
filter made from polypropylene of 0.4 micrometers of apertures, and the coating liquid for overcoat layers was 
prepared. 

[0084] (Production of the antireflection film) On the 80-micrometer triacetyl cellulose film (TAC-TD80U, Fuji Photo 
Film Co., Ltd. make) of thickness, the bar coating machine was used and the above-mentioned coating liquid for 
rebound ace court layers was applied. After drying at 90 degrees C, ultraviolet rays were irradiated, the spreading layer 
was stiffened and the rebound ace court layer with a thickness of 6 micrometers was formed. On the rebound ace court 
layer, the above-mentioned coating liquid for medium refr active index layers was used, and the bar coating machine 
was applied. After drying at 60 degrees C, ultraviolet rays were irradiated, the spreading layer was stiffened and the 
medium refr active index layer (a refractive index 1.70, 70nm of thickness, TTO-55B, 21 volume %) was formed. On 
the medium refr active index layer, the above-mentioned coating liquid for high refr active-index layer s was used, and 
the bar coating machine was applied. After drying at 60 degrees C, ultraviolet rays were irradiated, the spreading layer 
was stiffened and the high refr active-index layer (a refractive index 1.95, 50nm of thickness, TTO-55B, 51 volume %) 
was formed. On the high refractive-index layer, the above-mentioned coating liquid for low refr active-index layers was 
used, and the bar coating machine was applied. After drying at 60 degrees C, ultraviolet rays were irradiated, the 
spreading layer was stiffened and the low refr active-index layer (a refractive index 1.40, 75nm of thickness) was 
formed. On the low refractive-index layer , the above-mentioned coating liquid for overcoat layers was applied so that a 
bar coating machine might be used and solid content coverage might become 35 mg/m2. It heated at 120 degrees C for 
10 minutes, and the overcoat layer was formed. Thus, the antireflection film was produced. 

[0085] (Evaluation of an antireflection film) The following item was evaluated about the produced antireflection film. 
A result is shown in Table 1 and Table 2. 

(1) The milkiness trial was performed using the milkiness trial sunshine weather meter (S-80, Suga Test Instruments 
Co., Ltd. make) on a sunshine carbon arc LGT, the relative humidity of 60%, and the conditions of 90 hours. Extent of 
milkiness of the antireflection film before and behind exposure was observed, and the following three-stages estimated. 

A: C in which milkiness was accepted for a while by B: viewing in which milkiness was not accepted at all visually : 
[0086] in which milkiness was accepted notably visually (2) The evaluation hazemeter (NHD-1001DP and Nippon 
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Denshoku Industries Co., Ltd.) of Hayes estimated Hayes before and behind said exposure. 

(3) In the 380-780nm wavelength field, the spectral reflectance in 5 degrees of incident angles was measured using the 
evaluation spectrophotometer (Jasco Corp. make) of average reflectance. It asked for the average reflectance in 450- 
650nm before and behind said exposure. 

[0087] (4) The dynamic friction coefficient was evaluated as an index of the slipping nature of the front face of the side 
which has the low refr active-index layer of the evaluation antireflection film of a dynamic friction coefficient. After the 
dynamic friction coefficient carried out gas conditioning of the sample for 2 hours on the conditions of the temper ature 
of 25 degrees C, and 60% of relative humidity, it is a dynamic friction coefficient measurement machine (HEIDON- 
14), and was measured using the stainless steel fastball with a diameter of 5mm by part for 60cm/in lOOg of loads, and 
rate. 

(5) JIS after carrying out gas conditioning of the antireflection film before and behind the evaluation aforementioned 
exposur e of a pencil degr ee of hardness for 2 hours on the conditions of the temper ature of 25 degrees C, and 60% of 
relative humidity The pencil for a trial which S6006 specifies is used, and it is JIS. According to the evaluation 
approach of the pencil degree of hardness specified to K5400, the pencil degree of har dness in 1kg load was evaluated. 

(6) In the antireflection film before and behind the evaluation aforementioned exposure of still wool yarn grinding 
resistance, the condition of the blemish when applying, going and coming back to the load of 500 g/cm2 50 times to the 
still wool yarn of #0000 was observed, and the following three-stages estimated. 

A: B: to which a blemish is not attached at all — C: which cannot be easily visible although a blemish is attached for a 
while ~ [0088] to which a blemish is attached notably (7) Gas conditioning of the evaluation antireflection film of a 
contact angle was carried out for 2 hour s on the conditions of the temperature of 25 degrees C, and 60% of relative 
humidity. The contact angle over the water of the front face of the side which has the low refractive-index layer of an 
antireflection film was evaluated. 

(8) The fingerprint was made to adhere to the fr ont face of the antireflection film before and behind the evaluation 
aforementioned exposure of fingerprint wiping nature, the condition when wiping it off by the cleaning cross was 
observed, and the following three-stages estimated. 

A: C which remained without the ability wiping off a part of B: fingerprint which was able to wipe off the fingerprint 
completely : the oily Magic (ZEBRA maqui, red) was made to adher e to the front face of the antireflection film befor e 
and behind the evaluation afor ementioned exposure of (9) Magic (trademark) wiping nature which remained without 
the ability wiping off most fingerprints, the passage of time was carried out for 30 minutes, the condition when wiping 
it off in a cleaning gross was observed, and the following three-stages estimated. 

A: C which remained without the ability wiping off some B Magic which the Magic was able to wipe off completely : 
[0089] which remained without the ability wiping off most Magic (10) Voidage was computed from the comparison of 
the refractive index which can be found fr om the material contained in the evaluation low refractive-index layer of the 
voidage of a low refr active-index layer, and the refr active index which can be found from the spectral-reflectance curve 
of a low r efractive-index layer. 

(11) The refractive-index fluctuation before and behind spreading was estimated from the configuration of the spectral- 
reflectance curve before and behind evaluation overcoat layer spr eading of the opening pulse duty factor of the low 
refr active-index layer of an overcoat layer ingredient, and it asked for the opening pulse duty factor of the low 
refractive-index layer of an overcoat layer ingredient. 
[0090] [The example 1 of a comparison] 

(Preparation of titanium-dioxide particle dispersion liquid) The Sand grinder mill distributed the titanium- dioxide 
particle (TTO-55N, shell ingredient; nothing, Ishihara Sangyo Kaisha, Ltd. make) 30.0 weight section which are not a 
core/shell structure, the commercial anionic monomer (PM-21, Nippon Kayaku Co., Ltd. make) 4.5 weight section, the 
commercial cationic monomer (DMAEA, Kohjin Co., Ltd.) 0.3 weight section, and the cyclohexanone 65.2 weight 
section, and titanium-dioxide dispersion liquid with a weight mean diameter of 55nm were prepared. 
[0091] (Preparation of the coating liquid for medium refractive index layers) To the 45.14g of the above-mentioned 
titanium-dioxide dispersion liquid, 0.941 g and a photosensitizer (kaya KYUA DETX, Nippon Kayaku Co., Ltd. make) 
were added for 18.74g and a photopolymerization initiator (the IRUGA cure 907, Ciba-Geigy make), 230.0g and 500g 
of cyclohexanones were added for 0.314g and a methyl ethyl ketone, and dipentaerythritol hexaacrylate (DPHA, 
Nippon Kayaku Co., Ltd. make) was stirred to them. It filtered with the filter made from polypropylene of 0.4 
micrometers of apertures, and the coating liquid for medium refractive index layers was prepared. 
[0092] (Prepar ation of the coating liquid for high refr active-index layers) To the 100.2g of the above-mentioned 
titanium-dioxide dispersion liquid, 0.566g and a photosensitizer (kaya KYUA DETX, Nippon Kayaku Co., Ltd. make) 
were added for 7.76g and a photopolymerization initiator (the IRUGA cure 907, Ciba-Geigy make), 230. Og and 460.0g 



http ://www4 . ipdl .ncipi . go .jp/cgi-bin/tr an_web_c gi_ejj e 



12/18/2006 



JP,2001-166104,A [DETAILED DESCRIPTION] 



Pagel9of23 



of cyclohexanones were added for 0.1 89g and a methyl ethyl ketone, and dipentaerythritol hexaacrylate (DPHA, 
Nippon Kayaku Co., Ltd. make) was stirred to them. It filtered with the filter made from polypropylene of 0.4 
micrometers of apertures, and the coating liquid for high refractive-index layers was prepared. 
[0093] (Production of an antireflection film) On the rebound ace court layer produced in the example 1, the above- 
mentioned coating liquid for medium refractive index layer s was used, and the bar coating machine was applied. After 
drying at 60 degrees C, ultraviolet rays were irradiated, the spreading layer was stiffened and the medium refractive 
index layer (refractive-index 1.70, 70nm [ of thickness ], TTO-55N, and 19 volume %) was formed. On the medium 
refractive index layer, the above-mentioned coating liquid for high refractive-index layers was used, and the bar coating 
machine was applied. After drying at 60 degrees C, ultraviolet rays were irradiated, the spreading layer was stiffened 
and the high refr active-index layer (refr active-index 1.95, 50nm [ of thickness ], TTO-55N, and 47 volume %) was 
formed. On the high refractive-index layer, the coating liquid for low refractive-index layers prepared in the example 1 
was applied using the bar coating machine. After drying at 60 degrees C, ultraviolet rays were irradiated, the spreading 
layer was stiffened and the low refr active-index layer (a refr active index 1.40, 75nm of thickness) was formed. On the 
low refractive-index layer, the coating liquid for overcoat layers prepared in the example 1 was applied so that solid 
content coverage might become 35 mg/m2 using a bar coating machine. It heated at 120 degrees C for 10 minutes, and 
the overcoat layer was formed. Thus, the antireflection film was produced. 

(Evaluation of an antireflection film) About the produced antireflection film, it evaluated like the example 1 . A result is 
shown in Table 1 and Table 2. 
[0094] [Example 2] 

(Preparation of titanium-dioxide particle disper sion liquid) Titanium-dioxide particle (TTO-55D, a shell ingredient; the 
Sand grinder mill distributed an alumina / zirconium dioxide (whole particle [ 22% of the weight of], and Ishihara 
Sangyo Kaisha, Ltd. make) 30.0 weight section, the commercial anionic monomer (PM-21, Nippon Kayaku Co., Ltd. 
make) 4.5 weight section, the commercial cationic monomer (DMAEA, Kohjin Co., Ltd.) 0.3 weight section, and the 
cyclohexanone 65.2 weight section, and titanium-dioxide dispersion liquid with a weight mean diameter of 54nm were 
prepared.) 

[0095] (Preparation of the coating liquid for medium refractive index layers) To the 57.85g of the above-mentioned 
titanium-dioxide dispersion liquid, 0.9 lOg and a photosensitizer (kaya KYUA DETX, Nippon Kayaku Co., Ltd. make) 
were added for 16.86g and a photopolymerization initiator (the IRUGA cure 907, Ciba-Geigy make), 230.0g and 500g 
of cyclohexanones were added for 0.303g and a methyl ethyl ketone, and dipentaerythritol hexaacrylate (DPHA, 
Nippon Kayaku Co., Ltd. make) was stirred to them. It filtered with the filter made from polypropylene of 0.4 
micrometers of apertures, and the coating liquid for medium refr active index layers was prepared. 
[0096] (Prepar ation of the coating liquid for high refr active-index layers) To the 128.5g of the above-mentioned 
titanium-dioxide dispersion liquid, 0.5 19g and a photosensitizer (kaya KYUA DETX, Nippon Kayaku Co., Ltd. make) 
were added for 3.57g and a photopolymerization initiator (the IRUGA cure 907, Ciba-Geigy make), 230.0g and 460. Og 
of cyclohexanones were added for 0.173g and a methyl ethyl ketone, and dipentaerythritol hexaacrylate (DPHA, 
Nippon Kayaku Co., Ltd. make) was stirred to them. It filtered with the filter made from polypropylene of 0.4 
micr ometers of apertures, and the coating liquid for high refractive-index layers was pr epared. 
[0097] (Production of an antireflection film) On the rebound ace court layer produced in the example 1, the above- 
mentioned coating liquid for medium refractive index layers was used, and the bar coating machine was applied. After 
drying at 60 degr ees C, ultraviolet rays were irradiated, the spreading layer was stiffened and the medium refractive 
index layer (refr active-index 1.70, 70nm [ of thickness ], TTO-55D, and 25 volume %) was formed. On the medium 
refractive index layer, the above-mentioned coating liquid for high refractive-index layers was used, and the bar coating 
machine was applied. After drying at 60 degrees C, ultraviolet rays were irradiated, the spreading layer was stiffened 
and the high refractive-index layer (refractive-index 1.95, 50nm [ of thickness ], TTO-55D, and 59 volume %) was 
formed. 

[0098] On the high refractive-index layer, the coating liquid for low refractive-index layers prepared in the example 1 
was applied using the bar coating machine. After drying at 60 degrees C, ultraviolet rays were irradiated, the spreading 
layer was stiffened and the low refractive-index layer (75nm in a refractive index 1 .40, thickness) was formed. On the 
low refractive-index layer, the coating liquid for overcoat layers prepared in the example 1 was applied so that solid 
content coverage might become 35 mg/m2 using a bar coating machine. It heated at 120 degrees C for 10 minutes, and 
the overcoat layer was formed. Thus, the antireflection film was produced. 

(Evaluation of an antireflection film) About the produced antireflection film, it evaluated like the example 1 . A result is 
shown in Table 1 and Table 2. 

[0099] The Sand grinder mill distributed the titanium-dioxide particle (TTO-55A, shell ingredient; alumina (5% of the 
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weight of whole particle), Ishihara Sangyo Kaisha, Ltd. make) 30.0 weight section of a [example 3] core / shell 
structure, the commercial anionic monomer (PM-21, Nippon Kayaku Co., Ltd. make) 4.5 weight section, the 
commercial cationic monomer (DMAEA, Kohjin Co., Ltd.) 0.3 weight section, and the cyclohexanone 65.2 weight 
section, and titanium-dioxide dispersion liquid with a weight mean diameter of 54nm were prepared. 
[0100] (Preparation of the coating liquid for medium refractive index layers) To the 47.52g of the above-mentioned 
titanium-dioxide dispersion liquid, 0.93 lg and a photosensitizer (kaya KYUA DETX, Nippon Kayaku Co., Ltd. make) 
were added for 18.39g and a photopolymerization initiator (the IRUGA cure 907, Ciba-Geigy make), 230.0g and 500g 
of cyclohexanones were added for 0.31 lg and a methyl ethyl ketone, and dipentaerythritol hexaacrylate (DPHA, 
Nippon Kayaku Co., Ltd. make) was stirred to them. It filtered with the filter made from polypropylene of 0.4 
micrometers of apertures, and the coating liquid for medium refractive index layers was prepared. 
[0101] (Preparation of the coating liquid for high refractive-index layers) To the 105.5g of the above-mentioned 
titanium-dioxide dispersion liquid, 0.542g and a photosensitizer (kaya KYUA DETX, Nippon Kayaku Co., Ltd. make) 
were added for 6.97g and a photopolymerization initiator (the IRUGA cure 907, Ciba-Geigy make), 230. Og and 460. Og 
of cyclohexanones wer e added for 0.181g and a methyl ethyl ketone, and dipentaerythritol hexaacrylate (DPHA, 
Nippon Kayaku Co., Ltd. make) was stirred to them. It filtered with the filter made from polypropylene of 0.4 
micrometers of apertures, and the coating liquid for high refr active-index layers was prepared. 
[0102] (Production of an antireflection film) On the rebound ace court layer produced in the example 1, the above- 
mentioned coating liquid for medium refractive index was used, and the bar coating machine was applied. After drying 
at 60 degrees C, ultraviolet rays were irradiated, the spreading layer was stiffened and the medium refractive index 
layer (a refr active index 1.70, 70nm of thickness, TTO-55A, 20 volume %) was formed. On the medium refractive 
index layer, the above-mentioned coating liquid for high refr active-index layer s was used, and the bar coating machine 
was applied. After drying at 60 degrees C, ultraviolet rays were irradiated, the spreading layer was stiffened and the 
high refractive-index layer (a refractive index 1.95, 50nm of thickness, TTO-55A, 49 volume %) was formed. On the 
high refractive-index layer, the coating liquid for low refractive-index layers prepared in the example 1 was applied 
using the bar coating machine. After drying at 60 degrees C, ultraviolet rays were irradiated, the spreading layer was 
stiffened and the low refractive-index layer (a refractive index 1 .40, 75nm of thickness) was formed. On the low 
refractive-index layer, the coating liquid for overcoat layers prepared in the example 1 was applied so that solid content 
coverage might become 35 mg/m2 using a bar' coating machine. It heated at 120 degrees C for 10 minutes, and the 
overcoat layer was formed. Thus, the antireflection film was produced. 

(Evaluation of an antireflection film) About the produced antireflection film, it evaluated like the example 1 . A result is 
shown in Table 1 and Table 2. 
[0103] [Example 4] 

(Preparation of the coating liquid for overcoat layers) To heat cross-linking fluorine-containing polymer (JN-7214, 6 % 
of the weight [ of solid content concentration ], methyl-isobutyl-ketone solution, product made from JSR) 50. Og, 
1 10.6g and 39.4g of cyclohexanones were added, and methyl isobutyl ketone was stirred to it. It filtered with the filter 
made from polypropylene of 0.4 micrometers of apertures, and the coating liquid for overcoat layers was pr epared. 
[0104] (Production of the antireflection film) On the low refr active-index layer produced in the example 1, the above- 
mentioned coating liquid for overcoat layers was applied so that a bar coating machine might be used and solid content 
coverage might be set to 35mg/m2. It heated at 120 degrees C for 10 minutes, and the overcoat layer was formed. Thus, 
the antireflection film was produced. 

[0105] (Evaluation of an antireflection film) About the produced antireflection film, it evaluated like the example 1. A 
result is shown in Table 1 and Table 2. 
[0106] [Example 5] 

(Pr eparation of the coating liquid for overcoat layers) To fluorine-containing polymer (SAITOPPU CTX-809A, Asahi 
Glass Co., Ltd. make) 3.0g of marketing which is 200,000, 197. Og of weight average molecular weight added, and it 
stirred the commercial fluorine system solvent (FURORINATO FC77, product made from Sumitomo 3M) to it. It 
filtered with the filter made from polypropylene of 0.4 micrometers of apertures, and the coating liquid for overcoat 
layers was prepared. 

[0107] (Production of the antir eflection film) On the low refractive-index layer produced in the example 1, the above- 
mentioned coating liquid for overcoat layers was applied so that a bar coating machine might be used and solid content 
coverage might be set to 35mg/m2. It heated at 120 degrees C for 10 minutes, and the overcoat layer was formed. Thus, 
the antireflection film was produced. 

(Evaluation of an antireflection film) About the produced antireflection film, it evaluated like the example 1 . A result is 
shown in Table 1 and Table 2. 
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[0108] [Example 6] 

(Preparation of the coating liquid for overcoat layers) To ultraviolet-r ays cross-linking fluorine-containing polymer 
(TN-01 1, 6 % of the weight [ of solid content concentration ], methyl-isobutyl-ketone solution, product made from 
JSR) 50.0g, 1 10. 6g and 39.4g of cyclohexanones were added, and methyl isobutyl ketone was stirred to it. It filtered 
with the filter made from polypropylene of 0.4 micrometers of apertures, and the coating liquid for overcoat layers was 
prepared. 

[0109] (Production of the antireflection film) On the low refractive-index layer produced in the example 1, the above- 
mentioned coating liquid for overcoat layer s was applied so that a bar coating machine might be used and solid content 
coverage might be set to 35mg/m2. After drying at 60 degrees C, ultraviolet rays were irradiated, the spreading layer 
was stiffened and the overcoat layer was formed. Thus, the antireflection film was produced. 

(Evaluation of an antireflection film) About the produced antireflection film, it evaluated like the example 1 . A result is 
shown in Table 1 and Table 2. 
[0110] [Example 7] 

(Preparation of the coating liquid for overcoat layers) 330g added to l.Og (KP-801M, product made from Shin-etsu 
Chemistry) of fluorine-containing silane coupling agents, and the commercial fluorine system solvent (FURORINATO 
FC77, product made from Sumitomo 3M) was stirred to them. It filtered with the filter made from polypropylene of 0.4 
micrometers of apertures, and the coating liquid for overcoat layers was prepared. 

[0111] (Production of the antireflection film) On the low refractive-index layer produced in the example 1, the above- 
mentioned coating liquid for overcoat layers was applied so that a bar coating machine might be used and solid content 
coverage might be set to 5mg/m2. It heated at 120 degrees C for 30 minutes, and the overcoat layer was formed. Thus, 
the antireflection film was produced. 

(Evaluation of an antireflection film) About the produced antireflection film, it evaluated like the example 1 . A result is 
shown in Table 1 and Table 2. 
[0112] [Example 8] 

(Preparation of the coating liquid for low r efr active-index layers) The heat cr oss-linking fluorine-containing polymer 
(TN-020C, 6 % of the weight of solid content concentr ation, a methyl-isobutyl-ketone solution, product made fr om 
JSR) was used. It filtered with the filter made from polypropylene of 0.4m of apertures, and the coating liquid for low 
refr active-index layers was prepared. 

[0113] (Production of an antireflection film) On the high refractive-index layer produced in the example 1, the above- 
mentioned coating liquid for low refractive-index layers was used, and the bar coating machine was applied. It heated 
at 120 degrees C for 10 minutes, and the low refractive-index layer (a refr active index 1.42, 97nm of thickness) was 
formed. Thus, the antireflection film was produced. 

(Evaluation of an antireflection film) About the produced antireflection film, it evaluated like the example 1 . A result is 

shown in Table 1 and Table 2. 

[0114] [The example 2 of a comparison] 

(Production of an antireflection film) On the high refractive-index layer produced in the example 1 of a comparison, the 
coating liquid for low refractive-index layers prepared in the example 8 was applied using the bar coating machine. It 
heated at 120 degrees C for 10 minutes, and the low refr active-index layer (a refractive index 1.42, 97nm of thickness) 
was formed. Thus, the antireflection film was produced. 

(Evaluation of an antireflection film) About the produced antireflection film, it evaluated like the example 1 . A result is 
shown in Table 1 and Table 2. 
[0115] [Example 9] 

(Production of an antireflection film) In formation of the medium refr active index layer of an example 1, a high 
refractive-index layer, and a low refractive-index layer, carrying out a nitrogen purge so that an oxygen density may 
become 2 - 4% of ambient atmosphere, ultraviolet rays were irradiated and the spreading layer was stiffened. The 
antireflection film was produced completely like the example 1 except it. (Evaluation of an antireflection film) About 
the produced antireflection film, it evaluated like the example 1. A result is shown in Table 1 and Table 2. 
[0116] [Example 10] 

(Production of an antireflection film) In formation of the medium refractive index layer of an example 8, and a high 
refractive-index layer , carrying out a nitrogen purge so that an oxygen density may become 2 - 4% of ambient 
atmosphere, ultraviolet rays were irradiated and the spreading layer was stiffened. The antireflection film was produced 
completely like the example 8 except it. 

(Evaluation of an antireflection film) About the produced antireflection film, it evaluated like the example 1 . A result is 
shown in Table 1 and Table 2. 
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[0117] [Example 11] 

(Production of the antireflection film) Saponification processing only of one side of the triacetyl cellulose film (TAC- 
TD80UF, Fuji Photo Film Co., Ltd. make) of 80m of thickness was carried out. The coating liquid for rebound ace 
court layers pr epared in the example 1 was applied to the field of the side which has not saponified using the bar 
coating machine. After drying at 90 degrees C, ultraviolet rays were irradiated, the spreading layer was stiffened and 
the rebound ace court layer with a thickness of 6 micrometers was formed. On the rebound ace court layer, the medium 
refractive index layer, the high refractive-index layer, the low refractive-index layer, and the overcoat layer were 
formed like the example 10. Thus, the antireflection film was produced. 

(Production of a polarizing plate) It was immersed in the water solution which consists the polyvinyl alcohol film 
(Kuraray Make) of 75 micrometers of thickness of the water 1000 weight section, the iodine 7 weight section, and the 
potassium iodide 105 weight section for 5 minutes, and iodine was made to adsorb. Subsequently, after increasing this 
film 4.4 times 4 40-degree C% of the weight and carrying out 1 shaft extension to a lengthwise direction in a boric-acid 
water solution, it dried with turgescence and the polarization film was produced. The near field where saponification 
processing of the triacetyl cellulose film of the antireflection film was carried out was stuck on one field of the above- 
mentioned polarization film, using polyvinyl alcohol system adhesives as adhesives. Furthermore, the triacetyl 
cellulose [ which is the polarization film ] film which has already carried out saponification processing in field of one 
of the two was stuck using the same polyvinyl alcohol system adhesives. Thus, the polarizing plate was pr oduced. 
(Evaluation of a polarizing plate) It evaluated like [ polarizing plate / which was produced ] the example 1 . A result is 
shown in Table 1 and Table 2. 
[0118] [Example 12] 

(12-1) It was left at the room temperature (25 degrees C) for 3 hour s after adding the compound of the pr esentation 
shown in the production following table of a triacetyl cellulose solution. It was obtained, the uneven gel solution was 
warmed at 50 degrees C, after cooling at -70 degrees C for 6 hours, and it agitated, the triacetyl cellulose solution was 
produced, and the dope for a inner layer and surface layers was prepared, respectively. The dissolution approach is as 
follows. 

[Presentation of a dope (weight section)] [Inner layer] [Surface layer] 
Triacetyl cellulose 20 19 (whenever [ acetylation ]: 59.5%) 

Sorbitol hexa acetate 2 2 Methyl acetate 48 49 Cyclohexanone 20 20 Methanol 5 5 Ethanol 5 5 Silica (particle size of 
20nm) 0.1 0.1 2, 4-screw - (n-octylthio) -6 -(4-hydroxy - 3, 5-G tert-butylanilino)- 1,3,5-triazine 0.2 0.2 Viscosity (45 
degrees C) 160 Pa-S 110 Pa-S [01 19] (12-2) production of a triacetyl cellulose film — using a three-layer co-casting 
die, the dope of these has been arranged so that the dope for inner layers may become inside and the dope for surface 
layers may become both outsides, after making coincidence breathe out and carrying out multistory flow casting on a 
metal base material, the flow casting film was stripped off from the base material, it dried and the triacetyl cellulose 
film layered product (thickness of a inner layer : 74 micrometers, thickness :3micrometer of each surface layer) of 3 
layer structures of this invention was manufactured. After carrying out desiccation at 130 degrees C by 70 degrees C 
for 5 minutes for 3 minutes, it stripped off the film from the glass plate, and 160 degrees C dried gradually in 30 
minutes, and it evaporated the solvent, and obtained the film. 

(12-3) Production of the antireflection film, production of a polarizing plate, and evaluation of a polarizing plate wer e 
performed completely like the example 1 1 except using the triacetyl cellulose film produced by production of the 
antireflection film, production of a polarizing plate, and evaluation (12-2) of a polarizing plate. A result is shown in 
Tables 1 and 2. 
[0120] 
[Table 1] 
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[0122] 

[Effect of the Invention] The antireflection film of this invention can be easily manufactured by spreading, and fits 
mass production method. Moreover, a refractive index is very high and the antireflection film which has a transparent 
high refractive-index layer can be offered. The antireflection film which has the high refractive-index layer excellent in 
physical reinforcement and weatherability (abrasion resistance etc.) (lightfastness, resistance to moist heat) further 
again can be offered. By using the above antireflection films, reflection of the light in the image display side of an 
image display device can be prevented effectively. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing various lamination of an antireflection film. 

[Drawing 2] It is the cross section of the non-subtlety particle which has the core/shell structure in the desirable mode 
used for the high refractive-index layer of this invention. 

[Drawing 3] It is the cross section of the high refractive-index layer in the desir able mode of this invention. 
[Drawing 4] It is the cross section of the low refractive-index layer in the desirable mode of this invention. 
[Drawing 5] It is the cross section of a low refractive-index layer and an overcoat layer in the desir able mode of this 
invention. 

[Drawing 6] It is the cross section showing various modes which apply an antireflection film to an image display 
device. 

[Description of Notations] 

1 High Refractive-Index Layer 

2 Low Refractive-Index Layer 

3 Transparence Base Material 

4 Rebound Ace Court Layer 

5 Medium Refractive Index Layer 

6 Overcoat Layer 

7 Core 

8 Shell 

9 Shell 

1 1 Non-Subtlety Particle in High Refractive-Index Layer 

12 Polymer in High Refractive-Index Layer 

21 Non-Subtlety Particle in Low Refractive-Index Layer 

22 Polymer in Low Refractive-Index Layer 

23 Opening in Low Refractive-Index Layer 

61 Fluorine-containing Particle in Overcoat Layer 
** Binder layer 

**-l Polarizing plate protective coat 
**-2 Polarizing plate protective coat 
** Polarizing plate 
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[Drawing 1] 
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[Drawing 4] 
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[Drawing 6] 
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